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This truck cai reach to a height of 10ft. 
Carrying a maximum load of 2,500/b., in 
aisles only 6ft. wide. It is made by Lansing 
Bagnall, the largest and most experienced 
manufacturers of materials-handling 
machinery in Europe; machinery that can 
cut the cost, and time, of any handling 
operation—in all manufacturing, distributive 
and extractive industries. 


Brilliant Features Lansing Bagnall's FRES 2 
reach truck, with its extension/retraction design, 
allows it to stack at right-angles in aisles only 
6ft. wide. With the masts retracted the load is 
carried between the wheelbase—giving excellent 
stability, and safety for the load and operator. 


Low Operating Cost The FRES 2 works a full 
shift on one battery recharge, at a cost of 1/6d. 
Batteries are recharged simply by plugging into 
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THIS TRUCK 
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the nearest power point of standard AC mains 
supply. For continuous shift-working, batteries 
can be changed over by one man in a few minutes. 
Simple Operation § Ali controls are within 
finger-tip reach. One-hand steering leaves the 
other hand free for control of speed or lifting, 
lowering and reaching operations, and permits 
rapid manoeuvring with maximum comfort and 
safety for the operator at all times. 

Instant Accessibility The drive and charge 
units are completely exposed for maintenance by 
opening a heavy-plate rear door. The battery is 
also readily accessible for inspection, and 
topping-up can be completed in a few seconds. 
After-Sales Service Lansing Bagnall offer the 
most efficient and comprehensive after-sales 
service in the industry — 14 regional depots 
throughout the country with over 40 service vans 
on call 24 hours every day throughout the whole 
life of every truck, 


& Lansing Bagnall 


SPACEMAKERS TO WORLD INDUSTRY 
BASINGSTOKE, HAMPSHIRE. Telephone: BASINGSTOKE 1010 
Telegrams: BAGNALLIC BASINGSTOKE. Aliso at BIRMINGHAM, 
BRISTOL, CARDIFF, WARRINGTON, LEEDS, AYCLIFFE, GLASGOW, 
ENFIELD, PORTSMOUTH, BELFAST, FELTHAM, NEW YORK, CLEVELAND, 
PARIS, TORONTO, SYONEY. ZURICH = (and represented throughout the world.) 





CORPORATE MAR, 


GRANTED 183° 


FINE 
STEELS 


Since the foundation of the Company in a n d 
1852, over a century of progress has 
made the name of Osborn world famous 


for the manufacture of an extensive S T E b 4 
range of fine steels and steel products. 


Manufacturing methods, blending tradi- 
tional skill with modern technology en- o R 0 D U C T S 
sure that these products, which include 
high-speed and tool steels, alloy and stain- 
less steels, castings, forgings and ‘Mushet'’ 


brands engineers’ tools will satisfy the 
most exacting standards. 


SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS - SHEFFIELD - ENGLAND 
FINE STEELMAKERS . STEELFOUNDERS . ENGINEERS’ TOOLMAKERS 
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IT 
REALLY 
STANDS OUT 


(There are 273 feet of it)* 
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Add a hundred feet or so to Nelson's 
Column and you have the height of 
the famous Morgans chimney at 
Battersea. Surprising what a little 
investigation can bring to light. Take 
what is produced at the foot of the 
chimney—take MORGANITE carbon. 
Carbon in ships, carbon in trains, 
carbon in motor cars, carbon in air- 
craft; carbon in electrical generation; 
carbon in current collection; carbon 
in washing machines and vacuum 
cleaners; carbon in_ telephones, 
pumps, -radios and refrigerators; 
atomic carbon, mechanical carbon, 
electrical carbon—always carbon is 
somewhere at work. In the last fifty 
years, we have put carbon on the 
map. We have adapted it to the needs 
of so many industries that now our 
MORGANITE carbon products are 
known throughout the world. Their 
quality, reliability and consistency 
are outstanding. 


pA Morganite Carbon Limited 


A Member of The Morgan Crucible Group 


Battersea Church Road, London, S.W.11 
Battersea 8822 
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E.P.E. thrive on solving D.C. motor problems— 
have done for years. 

We can supply D.C. motors and 

generators of any enclosure—at a very 
REASONABLE PRICE. 





THE ELECTRICAL POWER 
ENGINEERING Co. (B’ham) LTD 
E-P-E Works, Bromford Lane 
Birmingham 8 


X STE 2261 


London Office: 421, Grand Buildings, Trafalgar 
Square, W.C.2. Phone: WHitehall $643 & 7963 


ei cat. TER 5°: '7. ee 
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COLOSSAL GEARS 


TINY “GEARS *¥ 


AND ANYTHING 
IN BETWEEN 


Holroyd 
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O-WAY 
FOR NIGERIA’S EXPANDING INDUSTRY 


Nigeria exports ground nut oils, and imports mineral oils 
in large quantities. The economical transportation of these oils over the Société Métallurgique d’ Enghien 
700 miles of railway linking Port Lagos with Kano and the interior St. Eloi merged in December 19 59 
presented a problem. Congestion was being caused by the stream of wah ene Spey pagan fae 
7 ‘ d f b . f bei i to form a new company under the 
tank wagons moving to and fro, empty y necessity, for obviously prem ayle  “iidltan Odgn 
the same wagon could not alternately carry mineral and then edible oils. Réunis"’, in short A-B-R. 


The Nigerian Railway Corporation solved the problem by 
introducing large-capacity dual-purpose saddle tank wagons of novel 
design, one tank being reserved for the mineral, and the other for t 
Ml edible oils. Ten of these vehicles, manufactured by Société Metallur 
= WEnghien St. Eloi in Belgium, went into service and proved 


“Baccessful that 35 more have now been ordered. All of these wag 


2s 


il are fitted with Hoffmann Parallel Roller Bearing Axleboxes. 


Hoffmann Ball and Roller Hoffmann Parallel Roller Bear- 
Bearings, universally used ing Axleboxes first went into 
since the beginning of the service in 1924—now thousands 


century are in regular service through- 


BALL AND ROLLER BEARINGS een 


Hoffmann Technical Service is freely available; 
we shall be pleased to help in your next project. 


THE HOFFMANN MANUFACTURING CO. LTD., (P.O. BOX NO. 7), CHELMSFORD, ESSEX. 
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SENSIBLE 
SAFETY 


Everybody understands why dangerous 
animals have to be kept behind bars, 
and so instances of people being 
injured by caged wild animals are 
fortunately rare. 

Moving machinery and tools can also 
inflict serious injury, and it 1s no less 
important that these, too, should be 


securely guarded and fenced. 


HARVEY FACILITIES AND PRODUCTS 


CLASS I WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES - HEAT TREAT- 
MENT AND RADIOGRAPHY - ‘ROTARPREST’ 
HEADS FROM § FT. TO 1§ FT. DIA.—Larger 
sizes to specification - WELDED PRESSURE 
VESSELS AND FABRICATIONS IN ALL METALS 
STEEL PLATE AND SHEET METALWORK 
HEAVY MACHINING AND FITTING 
PERFORATED METALS WOVEN WIRE 
WIREWORK - STEEL STORAGE EQUIPMENT 


HARVEY 


ARCO’ MACHINERY GUARDS 


“Harco’ Machinery Guards are purpose 
made for every type of machinery, 
and are constructed to afford complete 
protection without interfering with 
efficient operation. They are strongly 
made from stout wire mesh to withstand 


vibration and rough treatment, and all 
‘Harco’ Guards fully conform to Factory 
Act requirements. The complete Harvey 
service covers advice, design and install- 
ation, and List No. 996 shows many 
types already supplied. 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, $.E.7 


Telephone: GREenwich 3232 (22 lines) 


ww 
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TWICE THE IN HALF THE SPACE 


TaD ELT ABS Weletyes ae 


SECTION 
WEDGE-BELT DRIVES 


The power of a thousand horses 
—33 million foot-pounds of work 
per minute—harnessed in unison 
by a drive less than 21 inches 
wide. Such are the potentialities 
of the new Fenner SpacesaVer 
Delta wedge-belt drives. Each 
belt can transmit 60 horse-power 
in a width barely thicker than 
an engineer's thumb. Delta cuts 
drive costs, saves weight—and 
handles twice the power in half 
the space. It's a blank cheque 
to industry. Fill in your own 
horse-power figure today, and fit 


Up to 300 h.p. use the proven 
SpacesaVer Delta by Fenner. Alpha or Beta SpacesaVer Wedge-Belt drives. 


Please send this coupon 
attached to your letterheading 


NAME 





POSITION 





SpacesaVer drives are made only by: 


J-H-FENNER & GO-LTD- HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
FACTORIES OVERSEAS IN AUSTRALIA INDIA AND SOUTH AFRICA 
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production increased with this drilling set-up 


the first name for magnetic tools 


llustration Shows an unusual application, but 
it is a practical time-saving solution to an 
everyday type of job. Consult the “Eclipse” 
experts for advice on your holding problems. 


users’ handbook and technical specifications available on request 


MADE BY JAMES WEILL & CO (SHEFFIELD) LIMITED—SUPPLIES THROUGH YOUR USUAL ‘ECLIPSE’ DEALER 


pm 16) 
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for ALL 
ENGINEERING 
SUPPLIES- 


COCKS, VALVES 
GAUGES, ETC. 
PACKINGS, JOINTINGS 


BELTINGS, VEE ROPES 
OILS AND GREASES 
| HOSES AND FITTINGS 


ETC., ETC. 


LARGE STOCKS m KEEN PRICES 
or phone 


W. H. WILLCOX & CO. LTD 


SOUTHWARK STREET, LONDON, S.E.I 





FOR FAST MILLING 
OF STEEL FABRICATIONS 


RICHARDSONS 
WESTGARTH itp. 
RELY ON... 


‘77> seRIES FACE MILLS 


For use on their new Asquith The cutter used 1s I2ins. diameter 
Ram Type Milling Machine Messrs having 16 blades, and operating con- 
Richardsons Westgarth Ltd., have ditions are as follows :— 
chosen “Galtona” Z series Face Mills 
with blades of T.15 high speed steel. Roughing _— Finishing 
The component shown is a large mild Peripheral Speed 177 ft. p.m. 180 ft. p.m 
steel fabrication, actually a steam con- Feed 4ins. p.m. 10 ins. p.m 
denser 12 ft. high by 14 ft. Sins. wide. Depth of Cut jin. to gin. gin 


GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 


Telephone: Ashfield 1801, Telegrams ‘‘Cogs, Birmingham” 


NORTHERN AREA OFFICE: Britannia House, Wellington Street, Leeds1. Phone: Leeds 21212. LONDON AREA OFFICE: 246 
Romford Road, Forest Gate, London, E.7. Phone: MARyland 7304-5. NORTHERN IRELAND: Garage & Engineering Supplies 


Ltd., 78 Great Victoria Street, Belfast. SCOTLAND: Stuart & Houston, 5 York Street, Glasgow, C.2. 
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simple! 
secure! 


speedy! 


f 


Simplifix compression couplings are the easiest, 
fastest, most practical way to connect copper or nylon 
tube . . . make perfect joints without the pipe twisting. 
There is a full range of standard sizes, and non-standard 
fittings can also be quickly produced. Nylon tube and 
annealed and half hard copper tube is also available 
from stock. The Simplifix standard catalogue and 
technical advice will be gladly provided on request. 


©) SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD- HARGRAVE RD- MAIDENHEAD - BERKS- MAIDENHEAD 5100 - A MEMBER OF THE ALENCO GROUP OF COMPANIES 
DEPOTS AT BLACKETT STREET, OFF FAIRFIELD STREET, MANCHESTER 12, TEL. ARDWICK 4558/9, TELEX 66288 AND 132 CARSHALTON ROAD, SOTTON, SURREY, TEL VIGILANT 9005, TELEX 22505 
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The conditions governing the use of reducing 
valves may run from relatively simple valves for 
the steam pressures encountered in canteen 
kitchens, hotels and institutions, to the exacting 
duties of back-pressure turbine control or for 
dealing with high pressure, high temperature 
steam. 

Hopkinsons have a type of Reducing Valve 
suitable for every duty; full particulars of their 
characteristics and suitability to different appli- 
cations are contained in Catalogue 5600. 


THOT ISLON SS 


. 
i 





GEARS 
FOR 
INDUSTRY 


Whether the application involves gears 
large or smali—send the enquiry 

to Aurora! Our modern and 
well-equipped plant is capable 

of producing accurate and well- 


finished gears—it is at your service 


AURORA 


Established 1880 


AURORA GEARING CO. 
(WILMOT NORTH) LTD. 


EDMUND ROAD, SHEFFIELD. Tel: Sheffield 24385-6-7 
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MAUDSLAY WOULD HAVE BEEN PLEASED 


=r 


In those halcyon days when top hats, snuff boxes 


: 
. 
SS * 


and twirling sidewhiskers were correct for 
a boardroom discussion, a machining problem 
got a short shrift. It was just a matter of 
‘kill or cure’, The methods were crude and often 
did not work anyway. For many decades now, 
there has been a much simpler solution—call in 
1 wn 44  —_—— Fletcher Miller. 
y Bg” ‘A It is a terminological inexactitude to say that, 
> ' despite our long experience, we have the 
panacea for all workshop crises where tooling 
is involved. But on many occasions we have 
been able to bring along some elixir of life in the 
shape of a 10-gallon drum. 
Naturally, it contained one of our many 
specialised cutting fluids. 
There’s nothing unusual about this, for as an 
organisation, we are rich in experience 
of what is best, fluid-wise, for a given tool, 
metal or operation. If cutting fluids can 
contribute in any way to the solution ofa 
machining problem, here is the Alpha 
and Omega at your elbow. 
Our telephonist answers promptly to Hyde 371. 
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FLETCHER MILLER | cutting fluids 


FLETCHER MILLER LTO‘ HYDE* CHESHIRE: HYDE 3471 (6 lines) Telegrams: EMULSION, HYDE 
TREE Re 8 I a2 ben Ins Me | ARERR 
CF 141 
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Dependable 
Timeis away places 


because of its simple con- 
struction, automatic action, 
overload protection _ a first 
rate after sales service. 

‘We wish to record our sincere 
appreciation of the excellent 
service you extended to our 
plant at Warrington on 
Wednesday night. 

We find such service and help 
practically unique these days’ 
READY MIXED CONCRETE 
(LIVERPOOL) LIMITED. 


BROADBENT. 


CENTRIFUGAL CLUTCHES 


THOMAS BROADBENT & SONS LTD 
CENTRAL IRONWORKS 
HUDDERSFIELD Phone 5520/5 

















JUST PUBLISHED 














A PRACTICAL TREATMENT 


By W. R. Berry, 
Ph.D., M.Sc., M.I.Mech.€., F.R.1.C., F.1.M. 
Consulting Engineer and Metallurgist 


Dr. Berry has written a complete and up-to-date 
treatment of practical spring p serv for engineers, 
draughtsmen and spring users generally which sets out 
fully and clearly al available information on this sub- 
ject. it provides rapid practical methods for designing 
reasonable springs with the minimum effort from 
information normally in the ion of the designer. 
Many examples are given to illustrate these methods, 
pitfalis which may not be obvious are emphasized and 
suitable ways for modifying springs indicated. 

A particularly valuable feature is the instructions 
given in maki special line charts (nomograms) 
which greatly facilitate the use of formulae. There are 
over a hundred illustrations, both in line and half-tone. 

More than thirty years’ Lee ok tee of spring design 
and manufacture th the author’s intimate 
knowledge of the pl facing + designers and 
users have resulted in a work of directly practical 
value. 

Dr. Berry is now in consulting practice. 

Size D8. 324 pages 

Price 40/- net. By post 41/3. 6 dollars 25 cents in Pus. 
currency. 


Contents 


Helical Springs Coiled Springs 
Tension Springs End Connections 
Manufacturing Tolerances Compression Springs 
Nests of Springs Conical or Taper Helical 
Springs 
Rectangular Section Coil Volute Springs 
Springs 
Torsion Bars Cantilever and Laminated 
Springs 
Springs of Fiat 
Material 
Helical Torsion Springs Round and Rectangular 
Wire 
Power and Gramophone 
Springs 
Designing Springs for Fiuc- 
tuating and Cyclic Loads 


Bent Wire Springs 


Fiat Spiral Springs 
Discs and Ring Springs 


Designing Springs for Shot 
Peening 


TO EMMOTT & CO. LTD., 
31 KING STREET WEST, 
MANCHESTER 3. 








Please supply 


“SPRING DESIGN.” A Practical Treatment 
(Forty shillings sterling (By Post, 41/3) or $6.25 post free.) 


Remittance enclosed : £ 
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get your 
portable electric tools 
the easy way...ring 


Nettlefold & Moser 


We can give prompt delivery 
from stock of all WOLF, 
BLACK & DECKER, BRIDGES 


and KANGO equipment. 


NETTLEFOLD & MOSER LTD. 





Box 378, 170-194 Borough High St., S.E.1. 
LONDON Tes: Hop 7111 (40 /ines) 





Dunnings Bridge Road, Bootle 10, Lancs. 
BOOTLE Tes: aintree 4171 (6 /ines) 





207 Scu/coates Lane. 


HULL 7Zes: nuct 41341 (3 /ines) 
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“Clear Space” Pneumatic 
Power Hammer 


Double-Acting Steam or 
or more than one hundred Air Drop Hammer 
years, B. & S. Massey Ltd. have 
been setting the pace in the 
forging and drop forging in- 
dustry. Sustained emphasis on 
research and development has 
ensured productionof modern, 
top-quality machines which 
are worthy ambassadors for Wide Ram Trimming 
their makers—for Massey and Setting Press 
hammers and presses are in- 
stalled in factories all over 
the world 
Massey are proud of their 
heritage and of their place in 


the forefront of Britain's en 


gineering industry 


High-speed Forging Press 


OTHER MANUFACTURES INCLUDE 
@ Counterblow hammers 

@ Tyre Fixing Rolls 

@ Use Rollers 

@ Trimming Presses 

@ Steam and air hammers 


B& S MASSEY LTD opeNSHAW MANCHESTER 11 


MAKERS OF THE WORLD'S GREATEST RANGE OF FORGING AND DROP FORGING PLANT 
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PLUMB AS A 
PIPELINE 


by which is meant. that 
this SAUNDERS KB VALVE 
presents no barrier to rod 
or brush for the removal of 
built-up deposits — — — and 
offers negligible resistance to 
fluid flow. 


SAUNDERS 


Saunders KB Straight bore Valve is also glandless, 














: sure in closure even with gritty fluids, at all 


| 3 
—t times isolates fluids from the operating gear and 


is equally efficient when installed in unplumbable positions. 


Pe of COMPANY LIMITED 
Diaphragm Valve Division — 


CWMBRAN MONMOUTHSHIRE Telephone: CWMBRAN 3081 
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Lubrication problems ? 
Consult Tecalemit 

for design, supply, installation 
and routine servicing 





a 


main distributors 


SMITH & GRACE (SALES) LTD 


Clifton House 
83 Euston Road, London, NWI 
"phone Euston 5541 -2-3 
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paint 


Holfos Bronze 


Regd 


SHELLCASTINGS 


—to increase your production 





| Ask for our Technical ra 
Representative to discuss ' 


the application of Shelicasting te your 





John Holroyd & Co. Ltd 
P.0. BOX 24, HOLFOS WORKS, ROCHDALE, LANCS. Tel. 3155 


BRONZE GEARS —§ MACHINE TOOLS 
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there's « Deg Lfference 


between this £ [= and any other 


LAST 20 to 50% 
LONGER... vet priced no 
higher than ordinary belts 


. 
. 
’ 
. -+* + 


Grommet Y.Bel#s 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD DEPT.—M.W. 


V-BELT DRIVES . SHIPLEY YORKSHIRE 
asm one Ser WORTH toes 





+ Deflection Tolerance t+ -00075 | 
‘6 


% 
Sogin® 


. 


qi SAOWYS 
——d 
SINCE 1821 


Meticulously produced to the most rigid specifications 
for a world-famous concern, this precision spring 
purpose-made by Riley has to meet precise linear 
dimensions under varying loads, with tolerances as 
low as +‘00075”. 

Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. Every 
spring is tested (in most cases under actual working 
conditions and temperature) to the highest standards 
—Riley standards—which ensure a product of the 
finest uniform quality. 

Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only ac- 
ceptable qualification. Many try to reach these high 
standards, but few approach them. 


There are no finer springs & 
than Springs by 


ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE. Tel; ROCHDALE 2237 (s lines), Grams : ‘RILOSPRING?’ Rochdale Telex 63-151 
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If you want to know 
why this Steel-Shaw 
Flexible Coupling is 
the leader in its field 


get this fact-packed 
leaflet. 





FILL IN THE COUPON AND POST IT TODAY! 


STEELE & COWLISHAW LTD., Cooper Street, Hanley, Stoke-on-Trent 
Please send me your new Flexible Couplings leaflet. 











STEELE & COWLISHAW LTD. 
COOPER ST., HANLEY, STOKE-ON-TRENT 


Tel: Stoke-on-Trent 23333 (5 lines) 
Telegrams: “Steelshaw, Stoke-on-Trent” 
Telex 3630 

A member of the Baker Perkins Group 


NAME 
COMPANY 
ADDRESS 








p----------- 
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" BIBBY 


ef COUPLING 
axa 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 


Bibby Resilient ; Spacer and others. 
Cardan Shaft Drive. 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 





AJAX 


MOP AOL 


FLow inD! 


Available in |” to 6” standard pipe sizes, screwed or flanged. 
Double windows for right or left viewing. Also temperature 
and pressure stats, float level alarms and wall panels. 


CATOR 





F. BAMFORD & CO. LTD 


AJAX WORKS, WHITEHILL, STOCKPORT, CHES. 
Telephone STOCKPORT 6507/9 
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MACHINE TOOL 
MERGER 


aa see 


From 51st Dec. 1961 WOODHOUSE & MITCHELL 
of Brighouse, and FRED*. TOWN & SONS LTD. 
of Halifax, the machine tool manufacturing 
interests of the THOS. W. WARD GROUP 


are merged under the name of :— 


TOWN WOODHOUSE LTD 


The range of the Company’s manufacture will 
include Centre Lathes, Milling Machines, 
Radial and Vertical Drilling machines, etc. 


Head Office: WAKEFIELD ROAD, BRIGHOUSE, YORKS. Phone: 627 


Sales Office:- 
MILES CROSS ENGINEERING WORKS, 
Gibbet Street, Halifax, Phone 60373 


' 
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The complete electrical 

repair service including 
rewinding to any insulation 
specification. 

Works at :— 

Bath, Birmingham, Cardiff, 
Chesterfield, Edinburgh, Glasgow, 


Hawick, London, Manchester, 
Newcastle upon Tyne, Swansea. 


EPAIRS LIMITED 
| STREET, MANCHESTER, |. 


ithe : . Telephone : CENtral 1378 (3 line-) 
; ee and CENtral 3641 (2 lines). 
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Editorial: Insurance for Inventors 


Log Sheet: Automatic Feed Lines. Massey Centenary 
Toolmaking on Merseyside 


Rock Fastenings. Manoeuvring Tank 


Preliminary Design of Gas Turbine Plant—I by W. R. Thomson, B.Sc. Tech. 
The first of a series of articles presenting a full treatment of design procedure which will be 
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Concluding article. Preventive maintenance of miscellaneous items of clectrical equipment 
with appendices of useful data 


Further Developments in Nickel 


Voltage Control by J. L. Watts, A.M.LE.E. 
D.C. Automatic Voltage Regulators 
For precise control of voltage the most satisfactory method is by regulation of field current 
Six ways are discussed 


Viscoidal Damping by W. H. Sheppard, B.Sc.(Eng.) 
Taking the resistance to motion of bodies attached to springs as equal to or approaching v? 
gives a finite value for the time taken 


Nuclear Energy: 1959-1960 
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Insurance for Inventors 


HE history of invention is punctuated by the solemn pronouncements of 

eminent authorities as to the impossibility of ideas which later proved 
successful. At less exalted levels the reluctance to accept novelty is exemplified 
in the story about the old lady who told George Stephenson that his engine would 
never go, and who on seeing it in motion said equally emphatically that it would 
never stop. That there is a long list of illustrious names in the history of invention 
despite such discouragement is a measure of the quality of the great men among 
inventors. Do only great men produce the most worthwhile inventions? Is the 
important invention always the product of a brain large enough to overcome all 
obstacles? It might have been so in the past, but today some major innovations 
come out of the big laboratories and the originators are not put to the full rigour 
of the test. And sometimes they are a team and not an individual—a dimensional 
complication which for the moment puts the picture out of perspective (perhaps out 
of perception). There is one fact which is significant however, and that is the greater 
readiness with which the unusual invention is taken up in the United States as 
compared with the Old World. We know of one inventor who so regarded this as 
axiomatic that he straightaway sought promotion over the Atlantic, and found 
ready support there. 


That there is an adverse circumstance attendant upon true invention is almost 
self-evident. The radically new idea is difficult to grasp by anyone who has not 
thought about it as much as has the inventor, and it often cuts across the pre- 
conceived ideas, practices and investments of those who might be expected to be 
interested but who cannot readily accept wholesale scrapping of their own life’s 
work. 


It has been in the news lately that a company of major size has been formed 
expressly to commercialize inventions. That finance should come now from non- 
technical sources is new hope for the inventor. Insurance companies are concerned 
in the venture, and in addition to being wealthy they are most astute investors. 
They put their money where it will do best, and out of the welter of present day 
scientific discovery there is a very great possibility of technological application— 
which of course means invention. 


Thus from having to go out and seek capital to float their inventions, inventors, 
or some of them—many we hope—are now in the happy position of having capital 
looking for good inventions to develop. There is a first-class national objective in 
this—prestige, industrial supremacy and the promotion of prosperity—but it is big 
business too and there is every reason why the profitable cream from British in- 
ventions should be skimmed off in the country of origin and not abroad as has so 
often previously been the case. 
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Automatic Feed Lines 
The installation of a new automatic 
transformer core plate cutting 
machine in the Distribution Trans- 
former Department of  Ferranti 
Limited, West Gorton, Manchester, 
marks the culmination of an inten- 
sive period of development work on 
automatic feed lines for producing 
transformer core laminations. At 
the West Gorton factory, distribu- 
tion transformers of up to 1SOOkKVA, 
employing lock wound, mitred and 
conventional cores, are produced by 
flow-line production methods 

In contrast to the pilot line, 
produced in 1958 by B. H. P 
Machine Tool Company Limited, 
Birmingham, the recently installed 
feed line, designed and manufactured 
by Humphris & Sons _ Limited, 
Poole, Dorset, is completely integra- 
ted and is approximately three 
times faster, i.e., 120 ft per min. 
Prediction of cut length is positive 
and accurate, and generally the 
changeover time in setting different 
lengths is faster. It is used for the 
production of conventional core and 
mitred core laminations. It com- 
prises a control cabinet, loop control 
unit incorporating a photo-electric 
cell, a decoiler, a loop support unit 
fitted with a micro switch to control 
a no-loop condition, a feeding and 
measuring machine incorporating 
pinch rolls, measuring rollers, and 
entry and exit guides. a Humphris 
CP25 Pressmaster open front power 
press complete with an oscillating 
mitre cutting tool, and a run-out 
table and stacking unit for the 
finished transformer laminations. A 
feature of the oscillating press tool, 
which is fitted with tungsten carbide 
shear blades, is that air flotation is 
used to assist free angular move- 
ment through 90 giving alternate 
45° mitre cuts. 

Although the arrangement of units 
is similar, the method of measuring 
the length of material to be cut 


Automatic feed line used for the production of con- 
ventional transformer core and mitred core laminations 
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differs considerably. In the original 
line, a perforated 12 in. diameter 
Tufnell disc with 120 divisions is 
mounted at one end of the combined 
feeding and measuring rollers. One 
interruption of the light beam from 
a photo-electric cell caused by the 
disc rotating, which corresponds to a 
‘/,in., actuates a dekatron counter 
on the Londex control panel. There 
are four selector switches on the 
panel, each with a dial counting up 
to 10, and these are set to the number 
of pulses which correspond to the 
required strip length. The first dial 
represents 10 units, the next 100 
and so on, and each equals 0-015 in. 
or a ‘/,, th. 


Massey Centenary 

B. & S. Massey Limited of Op-nshaw, 
Manchester, who have been manu- 
facturing forging and drop forging 
plant for 100 years, recently cele- 
brated their centenary. 

In 1861, with a capital of £500, 
the brothers Benjamin and Stephen 
Massey built a small works at 
Openshaw with the intention of 
building steam engines and machinery 
for the cotton industry. When the 
American Civil War interfered with 
their plans they turned to the pro- 
duction of steam hammers. The 
first was a 15 cwt hand controlled 
hammer costing £150 and based on 
the original design drawn up by 
James Nasmyth. 

The business prospered and large 
hammers were delivered to users in 
many parts of the world. The 
pneumatic hammer introduced at 
the beginning of the century proved 
a great success while about the same 
time the steam hammer had been 
improved by the addition of the 
Massey expansion gear valve and the 
Massey friction drop hammer had 
been developed. 

This century so far has been one 
of continuous extension and pro- 
gress. Many new designs have been 
developed; in the twenties these 
included double-acting drop 
hammers, solid frame and tiebolt 
type trimming presses, tyre fixing 
rolls and anvil block planing 
machines; after the Second World 
War came new high speed forging 
presses, use rollers and drop 
hammers. A number of companies 
were acquired and manufacturing of 
Massey hammers’ under licence 
began in Australia. 
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During its distinguished history 
the company has supplied a total of 
nearly 16,000 machines of various 
kinds, an achievement which well 
justifies the eminent position it 
holds today. 


ROCK FASTENINGS.—The construction of the 
longest road tunnel in the world, from Entreves in 
Italy to Chamonix in France, seven miles in length, 
un in the autumn of 1958, is progressing at the rate of 

10 metres per day. Below the roadway an air current 
drawn by giant fans will ventilate the full length of the 
tunnel and tubing in the roof will extract stale air. To 
carry the ventilation and extraction tubes many 
of Rawipiugs have been used. The Rawiplug 

Company have pioneered in this country the use of an 
expansion shield as , = eae unit for roof 

ing 


Manoeuvring Tank 


A new £1,500,000 experimental 
manoeuvring tank, which will play a 
large part in developing the ships 
for the Royal Navy of the future, 
was Officially opened on December 
18 last, by H.R.H. The Duke of Edin- 
burgh at the Admiralty Experiment 
Works, Haslar. For the first time in 
this country the ability of a warship 
to maintain speed and fight in rough 
weather can be studied on model 
scale in fully representative con- 
ditions by way of a novel wave- 
making installation of unique design 
which can generate waves of any 
required height, length and pattern. 

The manoeuvring tank is in a 
building overlooking Haslar Creek 
containing the main basin, 400-ft 
long by 200-ft wide, normally holding 
about 40,000 ton of water, and 
associated drawing offices, labora- 
tories, workshops and store rooms. 
At one end and along half the 
length of one side are the great 
wedge shaped plungers, each 40-ft 
long, the finely controlled move- 
ment of which up and down in 
guide rails in response to signals 
fed into an electronic control system 
produces any required regular or 
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irregular wave pattern. Motive power 
for the hydraulic actuating gear is 
provided by electrical motors de- 
veloping 880hp. A_ tubular steel 
rotating arm about 100ft long 
driven by a 500 hp motor with a 
Ward Leonard control, pivots at 
one end on a king post embedded in 
a concrete island in the basin and 
sweeps over the water. It can give 
speeds up to 32 knots to a 20ft 
model attached to a carriage, equiva- 
lent to about 70 knots for a fast 
patrol boat 100 ft long. 

From a raised control cabin the 
experimenter will regulate the speed 
of the rotating arm, the shaft revo- 
lutions of the model, and the 
movement of its control surfaces. 
Another raised cabin at the far end 
of the tank contains equipment to 
control the wavemaking plungers 
and the speed and course of free 
running models. 

For this installation, Associated 
Electrical Industries Limited have 
supplied the 330 hp (500 peak horse- 
power) motor for driving the model 
ship towing arm, together with 
motor-generator set, contactor con- 
trol and automatic electronic speed 
control equipment. The contract for 
this equipment was placed by the 
Ministry of Works 


Toolmaking on 
Merseyside 

The new tool making factory of 
Whiteley Lang & Neill Limited, an 
amalgamation of Whiteley Mills 
Limited and Lang Precision Engineer- 
ing Limited, two old established 
Merseyside engineering businesses, 
in association with James Neill & 
Co. (Sheffield) Limited, the parent 
company, famous for its Eclipse 
brand tools, was recently paid its 
first official visit by the Rt. Hon. 
Lord Mills, P.C., K.B.E., (Cabinet 
Minister without Portfolio) accom- 
panied by the Lord Mayor ot 
Liverpool (Ald. P. McKernan, J.P.), 
Sir Frederick Neill, C.B.E., D.S.O., 
r.D., D.L., J.P., and directors and 
senior executives from many North 
West industries. 


ML 
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Mr. E. Whiteley, (managing director) 
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The building of 46,494 sq ft 
overlooking Speke Airport, has a 
blazed wall 120 ft long = 14 ft high. 
Because of the excellent conditions 
within the factory certain depart- 
ments normally enclosed, such as 
the jig boring bay are placed in an 
extension of the main shop. 

The plant employs 184 people on 
contract toolmaking, with an ulti- 
mate 200 envisaged. Design and 
manufacture is undertaken on a 
large scale and a comprehensive 
punched card production control 
and costing system is used. Because 
of the many advanced machines 
used, there is a considerable volume 
of business in machining operations 
for the trade—especially jig grinding 
on Hauser 5SM machines (the 
largest jig grinding capacity available 
in this country), jig boring on 
machines up to GSIP 7A which have 
DIR fitted for the automatic repro- 
duction of 40 positions in both co- 
ordinates, profile grinding by several 
different new techniques, copy turn- 
ing, planing and milling and die- 
sinking up to 24 in. square x 60 in. 
long. Other interesting machines 
include Optimetric horizontal borers, 
full heat treatment facilities and also 
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spark erosion machines—a process 
in which the company has specialized 
for some years. 

The air conditioned and tempera- 
ture controlled metrology depart- 
ment, used for pure measurement and 
for the routine checking of all shop 
measuring tools on a rota basis is 
equipped with a full range of high 
precision measuring tools including 
Talysurf and the only Trioptic 
measuring machine available in this 
country. This is capable of measuring 
almost any form within its capacity 
(max. job weight 3 cwt) to within a 
direct reading of 0-00005 in. and an 
estimate of 10 millionths of an inch 

The factory was built in 14 months 
from the starting date, the entire plant 
removal from the two old factories 
was completed in five weeks with 
little loss of production. The layout 
was planned before the building was 
designed and this was done with 
three-dimensional models largely in 
the company’s apprentice school 
Hardly any variation from plan was 
necessary on completion. 

The apprenticeship ratio is about 
54:1 of total staff and the company 
keep a strict training syllabus 
including technical schooling. 
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General view of the new Whiteley Lang & Neill tool making factory 
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Preliminary Design of Gas Turbine 
Plant—!I 


This is the first of a series of articles presenting a full treatment of 
design procedure which will be accompanied by a completely worked 
example and all relevant data 


By W. R. THOMSON, B.Sc. Tech. 


1. Introduction and scope Velocity 
The power engineer needs to be in a position to make Modulus 
a reasonably accurate comparison between the various Pressure drop factar 
forms of plant available, usually steam on the one hand * Chord length 
and gas on the other, the word “turbine” being added Diameter 
in both cases when the job is of sufficient size. Stress 
Methods are therefore developed for designing, in g Gravitational acceleration (32-2) 
outline, with a sufficient degree of accuracy, the com- Height 
ponents of a gas turbine plant, i.e Incidence angle 
(a) compressor Specific heat at constant pressure 
(b) turbine Length 
; bi Pressure ratio (always > 1) 
(c) heat exchanger Deals tate : 
uel-air ratio 
(d) combustion chamber > aie 
(e) ducting. Pitch length 
From this knowledge of the component sizes the Temperature ratio (> 1) 
engineer will be able to draw out one or more arrange- thickness 
ments of the plant from which to estimate weights and Peripheral velocity 
costs. Specific volume 
Attention will be restricted in this design to axial- Width 
flow compressors and turbines (i.e. to plants of large Air angle 
horsepower), to tubular counterflow heat exchangers, S Blade angle 
to straight-through combustion chambers with cylin- y kiko 
drical flame-tubes, and to ducting of circular cross- } Deviation angle 
section with vaned elbows Deflection angle 
An actual design case will be specified and the calcula- Stagger angle 
tions for this case will follow each section of design. Efficiency 
Camber angle 
2. Symbols, suffixes, and units e Density 
No attempt is made to follow any so-called ‘‘standard”’ Relative density 
symbols since such lists regard all symbols as being of Stress factor 
equal importance. Here, those properties which are ‘fy Fluctuating stress 
most often used in the design are given preference, «fs Steady stress 
i.e. given single-letter symbols without suffixes. Thus Bending stress 
since specific heat at constant pressure is constantly Centrifugal stress 
in use, it is allotted the symbol k; whereas that at Specific heat at constant volume 
constant volume—-little used here—carries its identifying Blade temperature 
suffix, thus ke. Cooling air temperature 
Gas temperature 
Static temperature 
Axial velocity 
Mach No. of an axial velocity 
Enthalpy or total heat Static pressure 
Mechanical equivalent of heat Total head temperature rise in a whole 
(1400 ft Ib per Chu) compressor 
Length Total head temperature drop in a whole 
Mach number turbine 
rpm Total head temperature rise in a compressor 
Total head pressure stage 
Mass flow Total head temperature drop in a turbine stage 
Gas constant (96) ( Whirl velocity 
Total head temperature Oe Static density 


S. 


< 


2.2. Symbols 
A Area 
Stress 


“=. "* " 


~ » 


NwOvzEh Son 


Ww 
oo 
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.3. Suffixes 
Inner 
Outer 
Mean 
Axial 
Whirl (or swirl) 
ad Adiabatic 
x Polytropic 


Lengths inches in, 
Areas square inches in.? 
Velocities feet per second fps 
Rotational speeds revs per minute rpm 
Enthalpy or total heat centigrade heat units Chu 
Temperatures degrees Kelvin K 
Pressures pounds per square inch psi 
Mass flows pounds per second lb/s 
Densities pounds per cubic foot _ Ib/ft® 
Specific volumes cubic feet per pound ft*/Ib 
Stresses tons per square inch t/in.* 
Modulus cubic inches in.? 








3. The cycle (Fig. 1) 
The continuous-flow Ramkine (or Brayton) constant Fig 1.—The constant pressure cycle 
pressure open cycle works between two temperature limits. 
(i) the lower which is the ambient air temperature, 
and The other main characteristic of the cycle is the com- 
(ii) the upper which is fixed by the materials of pression pressure ratio. 
construction of those parts of the components In the more efficient form of the open cycle where 
which must withstand the temperature—notably heat exchange is employed the waste gases are enor- 
the highly-stressed rotor blades of the turbine mously diluted and the cycle is almost a pure air cycle. 
first stage. In the form of cycle illustrated in Fig. | the process 
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Fig 2.-— Efficiency conversion in compression 
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Table 1.—ENTHALPY ) AND GAS (Ages), CHU PER LB WHERE Hogas © Hai eh 
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is as follows: 3.1.1. Adiabatic efficiency in compression 


atob: compression of atmospheric air in one or more 
compressors (here one only) 

heat received at constant pressure, either 

(i) entirely from the combustion of fuel in 
the combustion chamber, or 

(ii) entirely in a heat exchanger from a source 
of heat external to the cycle as in atomic 
energy gas turbine plants, or 

(iii) as shown here, from b to e in a heat 
exchanger from the cycle exhaust, followed 
by from e to c in a combustion chamber. 
expansion in one or more turbines, here in two 
(i) ¢ to f in the compressor-driving turbine, 
and 

(ii) f to d in the power turbine 

heat rejected at constant pressure either 

(i) entirely to atmosphere or 

(ii) as here, from d to g in the heat exchanger 
to provide the heat referred to above, followed 
by from g to a to atmosphere 


b toc: 


3.1. Compression 

The compressor works with less than perfect efficiency. 
In Fig. | the path ah indicates the ideal, isentropic, or 
adiabatic compression, whilst the actual path—idealized 
as a polytropic in path ab—must show some entropy 
increase. The efficiency of the process is described in two 
quite different ways, both essential in the cyclecalculations. 
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which may be approximated with negligible error to the 
usual 


Th _ Es 
mente 4 3 


This method of expressing the efficiency assumes that 
the path follows the lines ah, hb. 


3.1.2. Polytropic efficiency in compression 
P. To To 
log T/T. 


whence 7; 

log 7>/T. 
3.1.3. Conversion of efficiencies in compression 
haa and v,, are connected thus: 
Y=! 
y —! 


Tada 


x 1 
—— 


p tzy —1 


The graph in Fig. 2 converts one to the other for any 
case. The normal order of reading is p, k, %,, to give 
fea ON the top scale and the example marked on the 
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Table Il 


SPECIFIC HEAT AT CONSTANT PRESSURE OF AIR (kair) AND GAS (Kgas) WHERE Koos 
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graph shows that for the case where p = 3°63, k = 0-24, 
he = 89%, the following results are obtained; fi 
(== Tr/T, above) = 1-445 if required, whilst naa = 84-4%. 

if, however, yee were given and yz required, say 
p = 3-63, k = 0-24, 90°, then ti would remain 
as above and one would stop at rea = 90% on this fis 
line, estimating 72 as 91-7 %. 


Yaa 


3.1.4. Work done in compression 
The work of compression = H»— Ha. (per Ib of air) 
k (T.—Ta) 
where kK would be the mean value between 7. and 7, 
but normally it is sufficiently accurate to use the true k at 
the mean temperature 4 (7.-+ TJ») this then necessitating 
only one table of values for k. 


3.1.5. Enthalpy of air 
Table I gives the value of Hai, directly at intervals of 
10° C from 200°K to 2000° K and, of course, by inter- 
polation to 1° C. 
Thus for T = 864° K, Hair = 212-16 
212-16 + 1-06 = 213-22 Chu per Ib. 
(See 3.4.5. for the meaning of 9ya). 


0-4 2-66 


3.1.6. True specific heat of air at constant pressure 
Table II gives the value of kai directly at intervals of 
10° C from 200° K to 2000° K and of course by inter- 
polation to 1° C. 
Thus for T = 1387° K, katy = 02861 + 0-7 = -0003 
0-2863. (See 3.4.6. for the meaning of 4a:). 
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3.2. Heat exchange 
In Fig. | it will be seen that heat is available from 
the exhaust gases between the two temperatures 7s and 
T>. Thus heat available to the air = H«a—H». However, 
the heat exchanger works at less than perfect efficiency 
and the air can only take up heat between the two 
temperatures 7. and 7> where the efficiency of the heat 

exchanger is 
H.-H 


b 
—— or with negligible error 
ie ene 


o T¢ = To 
Ta—To 


3.3. Combustion 

Heat must be supplied by burning fuel in the flowing 
air to raise the temperature of the whole mass from 
T. to T-. Of course, in the process of combustion a much 
higher temperature than 7. will be attained and the 
materials of the chamber must be shielded (by cooler 
flowing air) from the effects of this. To be continued. 


Russian Steam Turbine 


A steam turbine with a capacity of up to 300,000 kW 
is being designed in Russia at the Urals engineering 
plant. Besides power generation it will be able to provide 
heating for a town with a population of several hundred 
thousand. Recently the plant completed the assembling 
of the country’s largest 100,000 kW turbine. 





Power Plant Preventive Maintenance 


In this concluding article the author discusses preventive maintenance 
relating to miscellaneous items of electrical equipment and includes 
appendices of useful data 


By SAMUEL LEES, Engineer Surveyor 


Welding machines and condensers 

Welders of a.c. single phase induction type are common 
today. Invariably of massive mechanical construction 
and simple electric design, and containing little moving 
mechanism they present no really difficult problems in 
maintenance. Working in somewhat forge-like conditions 
they are subject to excessive heat and are contaminated 
by much metallic dust and ordinary shop dirt. 

With butt-welders the primary coils are the weak 
point, and require regular and frequent inspection and 
general overhaul, and occasional rewinds or renewals. 
Breakdowns are really inevitable under the severe 
working conditions of welding processes. For instance, 
coil insulants fail through excessive heat from overload, 
coil formers break, buckle, burn, and allow swarf and 
gritty dust to enter, blocking free ventilation, and by 
abrasion causing “earths” and short-circuits. 

It is sometimes possible to improve an original coil 
by the use of stronger insulation on coil formers. For 
example, plain fibre formers were replaced by more 
robust formers made of mica, asbestos moulded to 
correct shape, instead of fabricating, and these stood up 
much better. A different type of winding with a new alloy 
improved both the working and longevity of a large 
butt-welder. Tapping switches should be inspected 
regularly and prompt attention given to necessary 
repairs. 

Although strictly an electric machine, the two elements, 
primary and secondary, are sharply divided, the second- 
ary, being for purpose of maintenance and repair, 
practically mechanical. Now, it may be interesting to 
observe whether or not the electrician should look after 
the whole apparatus, or should it be split up equally 
between the electrical and mechanical maintenance men? 

A welder secondary certainly requires regular inspec- 
tion and maintenance for worn and burnt clamp-jaws and 
attention to setting and pressing gear. The enormous 
currents dealt with call for good contacts since stray or 
vagabond currents may result in defective welds. Heavy 
abnormal load-peaks may occur through mishandling in 
the operating of the welder and cause the generator 
circuit-breaker to trip, resulting in a shut-down and 
consequent interruption of the weld. To guard against 
such eventualities it should be permissable to set the 
generator circuit-breaker so as to provide an appropriate 
time-limit on the dash-pot trip or other device, since such 
heavy welding peak-loads are necessarily intermittent 
and of short duration. 

Happenings of this sort may have such undesirable 
repercussions on the maintenance engineer as costly 
spoiled stock, particularly when cut to fine weld limits 
and complaints from the production men about excessive 
rejects due to imperfect welds. Hence, efficient main- 
tenance cannot be over-stressed. 

It is a good plan to keep spare primary coils in stock 
since such details are not always of standard dimensions 
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and require special jigs and formers and coil conductor. 
Unless the necessary tackle is available at a repair shop 
where similar coils have been made in the past, consider- 
able delay may occur in the event of an individual coil 
having to be obtained from the makers of the broken- 
down welder in an urgent case. 

Static condensers for power-factor correction, are 
invariably sealed before leaving the maker’s works, and 
will be conspicuously marked on the tank name plate 
“not to be opened up under any circumstances”. With 
the possible exception of switch-control gear, oil-gauges, 
alarm-signal devices, condensers give good service over 
long periods so long as the interior economy be not 
interfered with. Condensers have been known to go up 
in smoke without any previous warning, and in such 
cases it is almost a certainty that the only salvage will be 
the tank. Renewals of this class are probably better left 
to the makers. 

The importance of strict attention to Regulations 
cannot be overstressed particularly Rule 21 on earthing. 
The same attention should be given to siting and loca- 
tion. Condensers should never be hidden away in some 
remote corner or inaccessible position just because such 
space happened to be available. The same procedure as 
with static transformers should be followed. The plain 
external design of a modern condenser or capacitor 
renders it easy for siting, and for economic reasons it will 
often be assembled to form part of the motor and switch- 
control units. Condensers and switch-control gear should 
never be fixed in a position where they may be subject 
to vibration. 


Static transformers 

The static power transformer is probably the most 
important member of an a.c. transmission system, and 
fortunately does not cause much trouble for the main- 
tenance engineer. Considering the somewhat delicate 
interior economy of a transformer, this may seem some- 
what remarkable, and yet in a way despite the fact that a 
work’s eggs, if one may use the simile, are in a single 
basket, does not usually occasion undue worry. 

Water in some form or cther, is ever the great enemy 
of electricity. A large works was provided with several 
indoor sub-stations supplied by a municipal undertaking. 
One of the sub-stations housed three 2,000 kW 6600/ 
3300/400 V. 3-phase transformers, all of a similar type, 
pipe, oil- air-cooled, fitted with top terminal connexions, 
and totally-enclosed, but not air-tight or sealed. These 
transformers had been in regular service for several years 
and had given no trouble whatever. But it so happened 
that an accident outside the building caused a heavy leak- 
age from a near-by steam-main pipe, which had frac- 
tured, to overwhelm the sub-station. The live circuit- 
breakers operated promptly, the transformers were all 
soon saturated by water condensate, and this section of 
the works was completely shut down in consequence. 
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After the fractured steam-pipe had been isolated, an 
examination of the three transformers was made, and 
following a rough clean up and an insulation resistance 
test it was decided to switch in again. No. | circuit-breaker 
was Closed and nothing amiss happened, then No. 2 was 
switched in quite satisfactorily, and the works’ load 
gradually put on. The No. 3 circuit-breaker was now 
tried but refused to stay in and at this point a heavy flash 
was observed through the open terminal apparatus at the 
top of the transformer. 

Owing to restricted space in the sub-station the No. 3 
transformer was now disconnected and removed outside. 
The top cover was taken off and examination revealed 
the apparent cause. The present oil level was about 
one foot below the safe working level, and so the windings 
were exposed high and dry for that distance. The heavy 
flash observed was due to short-circuit affecting the whole 
top sections, and as far as could be judged visibly the 
three legs were badly damaged. The insulation was 
scorched and the copper bared in places. 

The transformer was duly removed to the makers’ 
works for necessary repairs. On opening out it was 
proved beyond question that the oil level had been below 
the working point for some considerable time judging 
by the film marking on the inside of the tank. Attention 
was now directed to the oil level gauge. This was of 
orthodox brass glass-tube type, and a cursory look 
warranted a closer examination. The inside of the glass 
tube showed a faint amber colour not unlike the trans- 
former oil in the tank. The amber however, was only a 
thin dry pigment and the primary cause of the false level 
was in the angle-connexion screwed in the tank plate, 
which was completely gummed up. Apparently the false 
indication had been accepted, possibly when totting-up at 
maintenance periods. 

In summing up, it was evident that the steam in 
considerable volume had entered the transformers 
through the terminal-lead openings, and so quickly 
saturated the exposed dry windings and bare connexions 
of the damaged No. 3 transformer. It would seem 
reasonable to deduce that the Nos. | and 2 transformers 
were not adversely affected because the whole of their 
windings was adequately submerged in the oil. Bearing 
in mind the fact that it requires but a minute quantity of 
water to seriously reduce the insulating value of trans- 
former oil, it was decided later to treat the oil in both 
the Nos. | and 2 transformers by a centrifugal separator. 
In this connexion it may be of interest to note that 
opinion is somewhat divided as to the efficacy of filtering 
old oil, and that there is little to choose as regards cost 
between new oil and filtering. Further, although mechani- 
cal filtration may cleanse used oil of sludge and other 
foreign matter, it is ineffective in dealing with oil con- 
taminated by acid formation. The testing of transformer 
oil is really a job for the laboratory. However, in cases 
where an oil is suspect much useful information may be 
gained by visual inspection of the transformer tank. 
Healthy oil has a clean smell. Contaminated oil will 
invariably have a disgreeable, sickly, acrid odour and 
a dirty brown look. 

Transformer oil has a dual function, coolant and 
dielectric, and it is therefore, essential to maintain it in 
good condition. Deterioration is shown by the formation 
of “sludge” which may cause serious over-heating by 
preventing free ventilation. Hence, it is recommended by 
leading makers that transformers should be opened out, 
and if necessary, any sludge deposit recovered from 
windings and oil-ducts, if indicated after visual examina- 
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tion. The oil should be maintained at the correct gauge- 
mark, safe working level, and the tank topped-up if 
necessary. Apart from any serious fall in the oil level 
from extraneous causes, loss from evaporation seems to 
be almost invariably small. Oil-gauges should be kept in 
perfect working order to prevent possible false readings. 
It is a good routine plan to take samples of the coolant 
oil occasionally, especially if unusual heating is noticed 
on normal load conditions. Should there be cause for 
suspecting an oil, simple tests should be made for 
acidity, strength, and moisture crackle. In making a 
modified hot-wire crackle test it is well to take several 
samples trom different points in the transformer tank. 
Sludge, if any, should not be disturbed. Should a work’s 
plant be big enough to warrant it and there is cause for 
suspected contamination of transformer oil adequate 
samples of the oil should be submitted to the makers for 
fully comprehensive tests. It does not seem to be generally 
known that portable transformer oil-testing sets are 
available for works’ use. 


Appendices 


USEFUL DATA 
CURRENT AND POWER FACTOR 


Direct Current Motors 
Brake horse-power ~ 746 100 


Voltage at Motor % Eff 
Note: For a.c. Motors Working Current given by following formulae, the total 
current required will be greater than this, difference depending upon the Power 
Factor of Motor 


Current in Ampeéres 


Single-Phase Motors 
Brake horse power 746 * 100 


*, Eff 


Working Current in Ampéres 
Voltage at Motor 


Two-Phase Motors (4 wire) 
Br 


ake horse power « 746 100 Working Current in 


Voltage at Motor « 2» “Eff Amperes per phase 


Three Phase Motors 
Brake horse power » 746 100 
173 x % Ef 
Note: To obtain the fotal current the working current must be multiplied by 
100 


Working Current in 


Voltage at Motor Ampeéres per phase 


*, Power Factor 


Current Values 
MOTOR 
B.H.P 373 


Current in Ampéres taken from LINE by an 44 


2-Phase Motor. Ampéres per Phase - 
PF Eff Voltage 
B.H.P 430 
3-Phase Motor. Ampéres per Phase 
PF Eff. x Voltage 
B.HP. « 440 
Rotor Current. Ampeéres per Phase . on 
Rotor Volts between Slip Rings 
Note: With Voltage applied to Stator the Rotor Volts are a maximum, when 
Rotor is stationary. At synchronous speed Rotor Volts are ZERO 


British Standards Institution Temperature Rise Figures 


All Windings and Cores 
in which windings are 
embedded 


Types of Machines Commutators 
an 
Slip-Rings 
Open, Protected, 
Encl. Vent with 
large mesh, and 
Pipe-Vent with 
forced draught 


Totally enclosed 


40 deg. C 
72 deg. F 


45 deg. C. 
81 deg. F 


50 deg. C 
90 deg. F 


$5 deg. C 
99 deg. F 


PLANT PHILOSOPHY: SOME DON'TS 


Don't attempt cleaning on live apparatus. 

— er when the main supply fails, to make sure all the motor trips have 
acted. 

Don't forget that starting switch trips may still hold on gradual shut-down 

Don't forget to open the isolator before handling a.c. high tension apparatus 

Don't make the mistake of thinking dead gear is always harmless; make sure by 
discharging. 

Don't overlook oil dash-pots—they may fail to function in frosty weather 

Don't forget glycerine has a lower freezing point but is chemically unstable. 

Don't forget all magnetic and thermal trip-gear is liable to fail; watch vigilantly 

Don't expose switch oil in a dusty or humid atmosphere 





Don't fill-up the oil-switch without first cleaning switch and cover-lid 

Don't forget to replace separators or barriers in the switch oil-tank. 

Don’t forget to replace the oil-filler plug, cap. or breather 

Don't re-use old contaminated oil; new oil is best and cheaper in the long run 

Don’t trust implicitly static transformer oi! level gauges; check by inspection or 
dip-stick ; don’t stir up sludge 

Don't believe that oil-gauges are infallible ; disastrous breakdowns have followed a 
gummed-up oil-gauge. 

Don’t be rough in using a glass mercury thermometer in an oil-tank; a broken 
bulb may cause bad language and much overtime 

Don't forget that in a running machine the results of a broken mercury ther- 
mometer may be more immediate and illuminating 

Don't make a hasty decision and deduce wrongly on a zero insolution resistance 
test of a strange a.c. motor rotor; one slip-ring may be permanently earthed 

Don't omit, after testing or overhauling, to try out apparatus before reinstating 
in service 

Don't overlook the possibility that oil-soaked test-leads may cause an otherwise 
virtuous machine to seem guilty 

Don't fail to mark conspicuously all cable connexions, switches and fuses 

Don't hide cable connexions, section-boxes, links, fuses in inaccessible places; 
remember that emergencies cal! for prompt action 

Don't put excessive strain on terminal connexions, cable lugs and sockets; use 
cleats and secure anchorages 

Don't trust cable sweating lugs or sockets for heavy currents without substantial 
grub-screws 

Don't omit checking over plans for new cable runs; pencil lines on the drawing- 
board are easier to erase than cold cable or conduit—and cheaper too 

Don't depend on fuses for inaccessible a.c. three-phase motors; an open fuse may 
cause single phasing and result in a breakdown, and possibly fire 

Don't have underground cable runs level if survey tests indicate water percolation 
through the sub-soil 

Don't trust metal conduit for earthing continuity; 
the system 

Don't use ordinary insulating compounds for filling joint-boxes and the like in 
hot situations; tropical brands are best 

Don't poke around inside a power transformer until discharged dead 

Don't open out or expose to the atmosphere a sound oil-immersed power factor 
Static condenser 

Don’t mount a starting switch or capacitor on a motor subject to vibration 

Don’t use a high-pressure insulator resistance ohmeter on a low-voltage apparatus, 
particularly on ancient lighting plants 

Don’t risk bare metal spanners: use insulated box-keys where practicable 

Don't use metatlized measuring tape near live apparatus 

Don’t forget when skimming a commutator to set between lathe centres 
practicable, don't trust a jaw-chuck 

Don't forget to do all turning operations at one setting of lathe 

Don't forget to grind off set of saw-blade teeth (if used) before recessing inter-bar 
commutator micas 

Don't forget to rebed bushes correctly after reskimming commutator or slip-rings 

Don’t jump an open-circuited armature coil indefinitely since it’s only a temporary 
expedient 

Don't be sceptical; believe it or not, efficient ball-rolier bearings have run for 
years on a single charge of lubricant 

Don’t worry as to why machine makers now largely discard conventional grease- 
cups 

Don't force excess lubricant in ball-roller bearings 

Don’t forget to raise oil-rings before withdrawing motor bearing bushes 

Don't depend on bearing oil-gauges ; they're not infallible; keep them scrupulously 
clean or scrap them 

Don't allow oil-wells to get dirty; fibrous matter and dust cause oil to syphon out 
and a starved bearing may cause seizure and breakdown 

Don't expect a machine with adjustable end-shields to be cure for worn bearings 

Don't overlook the possibility that a worn shaft journal or bush may still show 
constant caliper measurement 

Don't forget to always check a doubtful bearing with plug or ring-gauge 

Don't trust absolutely air-gap measurements of a machine by feeler-gauge ; check 
the lift of the driving shaft by hand or lever 

Don’t use a crossed driving-belt; reverse the machine rotation 

Don't lubricate composition and fabric V-driving belts; avoid “bottoming” ; 
them clean and dry 

Don't expose oil and grease lubricants to dust and wet; observe cleanliness in 
using. 

Don't use fibrous waste for general cleaning: clean dry rag is best. 

Don’t use emery on shaft journals and bearings; abrasives generally are not good 
for bearings 

Don't use hybrid screw-threads where standard threads suit the job 

Don't run a slip-ring motor if the starting acceleration is erratic, examine Starting 
switch; the cause likely is defective contactor resistance 

Don't neglect an unusual grow! in a squirrel-cage motor; it is probably caused by a 
faulty fuse or starting switch 

Don’t think a slip-ring motor just a 
short-circuit contacts and cables 

Don’t forget to install only main switch-fuses of interlocking type 

Don't miss opportunities of watching riggers and slingers at work; you will pick 
up a tip or two; study lifting tackle, chains, ropes, knots and splicing 

Don’t lift armatures and rotors by slinging direct on windings; use a cradle, 
woven loop or shaft; don’t exceed an angle of 120° on a multiple sling—use a 
longer sling. 

Don't confuse English tons (2240 Ib) with U.S.A. (2000 Ib) tons when using lifting 
tackle 

Don’t neglect to keep a large-scale plan of your plant maintained up to date, 
showing location of all details 

Don’t forget that you will be expected to be able to quote the Regulations and the 
LE.E. wiring rules code backwards; make a close study of the articles of elec- 
tricity regulations and memorize Regulation No, 2! 

Don't be superior to using a standard wire-gauge 
micrometer caliper, and, yes, the slide-rule 

Don't be shy of consulting a good text book or of scanning connexion diagrams 
at your work 

Don't get in a rut 
institution. 

Don't forget 
hand. 

Don't tolerate dirty plant ; statistics prove that dirt causes fifty per cent of electrical 
breakdowns 

Don’t despise or belittle other tradesmen's ways and methods, or in your innocence 
conclude that a job is impossible, viewed your way 


get positive earth throughout 


when 


keep 


“dead mass” ; its live activity demands efficient 


keep in practice with the 
read your trade papers; qualify for entrance in a professional 


first-aid appliances are compulsory; keep a small private outfit at 


Erratum. Line 31, p. 377 of our November, 1961, issue: 
for “motor” read “rotor”. 
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The new Rawiplug Drilanchor is furnished with cutting 
teeth for making the hole = an expander for securing it in 
ace 


Self-drilling 
Bolt 


Anchor 

The new Drilanchor made by The Rawiplug Company 
Limited, Rawlplug House, Cromwell Road, London 
SW7, is an improved cadmium-plated “‘self-drilling” 
shield of a type marketed for many years in America 
and suitable for applications where maximum strength 
of fixing is of less importance than speed of installation, 
or where hole-boring equipment is not available. 
Dependent on the nature of the masonry and the skill 
of the operator, it can, under ideal conditions, provide a 
strength of fixing approaching that of a Rawibolt. 

In operation the shield itself is used in the first place 
as a drill, either by (a) placing in a suitable holder and 
striking and rotating in the same way as with a Rawiplug 
tool, or (b) with the aid of a suitable adaptor in con- 
junction with an electric or pneumatic hammer. The 
cutting teeth alternate between chisel and pointed 
forms to facilitate rapid break-up of aggregate in the 
masonry. The debris is cleared by passing up through 
the anchor and the tool holder, and is ejected through 
the lateral holes. When the hole has been drilled to the 
correct depth the shield is withdrawn, and a hardened 
steel expander cone inserted into the toothed end of the 
shield. This is then hammered into the hole, thereby 
expanding the anchor and wedging the latter immovable 
in the hole. The expanding end of the anchor has saw- 
toothed ridges correctly shaped to provide maximum 
resistance to withdrawal under load. 


Pneumatic Control Relay 
An air-loaded precision relay has been added to the 
range of instruments produced by the Instrumentation 


Division of Associated Electrical Industries Limited, 
Crown House, Aldwych, WC2, for pneumatic control 
systems. Designated model 671A, it can be incorporated 
in any position in a control circuit where a varying air 
pressure is required to switch a separate air supply from 
one circuit to another. 

These relays can be used as on/off controllers which 
operate at pre-set levels to initiate alarms or to operate 
air pressure-conscious electrical switches. Used with a 
double-acting air-operated changeover valve they will 
provide on/off control plus the facility of being able to 
adjust the change in the pressure (or differential) of the 
controlling air supply needed to operate the system. 

The relay will operate over an ambient temperature 
range of —60° F to 180° F. Controlling pressure range 
is normally 3-15 psi but the relay will operate at up 
to 100 psi while the pressure of the air supply to be 
switched is a maximum of 100 psi. Variation of pressure 
required to operate the relay is less than 0-12 psi with a 
repeatability of within 0-03 psi. 
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Further Developments in Nickel 


In two previous articles, current research into and developments in 
the use of nickel were outlined. It was indicated that the account was 
not complete. The present article carries it forward 


URING the last 30 years or so, the mechanism and 
prevention of intergranular corrosion in 18-8 
austenitic chromium nickel stainless steels has been 
studied, but the shortage of nickel has caused metallur- 
gists to turn their attention to the straight 18° chromium 
steels, to see if by some method these can be given free- 
dom from the same form of attack. It has been known 
for some time that special heat-treatment can render the 
18-8 steels immune to intercrystalline corrosion, 
and the question naturally arose whether the same 
remedy could apply to the 18° chromium steels. 
Particularly interesting was the fact that whereas a 
specific heat treatment might prevent corrosion in one 
steel, the same treatment might adversely affect another 
chromium nickel stainless steel of different composition. 
It was found that 18°, chromium steels with less than 
2-5°% nickel should be heat-treated in the same way as 
ferritic stainless steels, whereas those with more than 
30° should be given the same heat treatment as the 
18-8 steels. Alloyed nickel was found to be the direct 
cause of the difference in the response of the various 
austenitic stainless steels to specific heat treatments, 
and the variation from 2-5°%% to 3-0% nickel caused the 
transition from one type of response to the other. If 
work was cooled in the furnace within the transition 
range of 2-0°, to 3-5°%, nickel after reaching a temperature 
of 1100° C, extreme intergranular attack was found. 
None of the steels showed intergranular corrosion when 
quenched in water from 760° C. 

It is well-known that the valuable mechanical properties 
of steel used in large tonnages and steels of special kind 
are fundamentally dependent on the structures resulting 
from commercially practicable cooling rates. To provide 
the correct heat-treatment of a number of alloy deep- 
hardening steels both isothermal and cooling transforma- 
tion curves have now been determined, and the specimens 
themselves later given a thorough optical and electron 
microscopic examination to reveal the structural details 
required for their mechanistic interpretation. It was 
found that although diffusion and interfacial energy 
effects are paramount at high temperatures and slow 
cooling rates, strain energy and nucleation site effects 
are dominant at lower temperatures and faster cooling 
rates. Globular alloy carbides precipitate at the edges of 
advancing pro-eutectoid-ferrite plates, and fine carbide 
rods precipitate within lower bainite needles in a multi- 
plicity of directions suggestive of spontaneous shearing. 

Temper brittleness has always been a source of worry, 
and it is interesting to note that during the last three 
years isoembrittlement diagrams have been produced 
for nickel steels. These clearly show that nickel alloy 
steels are susceptible to this form of embrittlement, 
but it is believed that plain nickel steels are not susceptible 
to it. 

The influence of trace elements on the properties of 
nickel is of interest. The difficulty of preparing high 
purity nickel containing controlled additions without 
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incurring crucible contamination and without using 
normal deoxidizers is responsible for the small amount 
of information available. Recently, melting in a con- 
trolled atmosphere and new techniques of casting have 
been developed for the preparation of nickel materials 
ideally suited for such an investigation. Differences 
observed for nickel-containing elements likely to form 
solid solutions are probably related mainly to degree of 
lattice distortion. For elements with extremely limited 
solubility an extra contributory factor is undoubtedly 
the character and degree of dispersion of the second 
phase. The data obtained appear to have indicated that 
the greater the increase in atomic diameter of the added 
element with respect to that of nickel, the higher the 
recrystallization temp >-ature. 

The compatibility of nickel with graphite has con- 
siderable interest in connexion with reactors. A study 
has been made of this and it appears to show that nickel 
is only slightly more reactive than copper, which is the 
least reactive metal of all those tested. Nickel is partly 
effective as a barrier for the diffusion of carbon into 
stainless steel. On the other hand, other researchers have 
shown that thermal cycling from a comparatively low 
temperature to 930° or 980 C results in deterioration 
of nickel by a graphitization mechanism, i.e., carbon 
goes into solution in nickel at the high temperature and 
precipitates in the form of graphite at the low tempera- 
ture. The addition of copper to nickel notably reduces 
this graphitization by decreasing the solubility of 
carbon in nickel and, most important, by decreasing 
the rate of graphite precipitation from supersaturated 
solid solution. 

Corrosion under stress causes cracking in austenitic 
stainless steels. The influence of nickel in this respect has 
recently been studied, and it has been suggested as a 
result that alloying additions of nickel above 8°, in 
the presence of nitrogen delay cracking, but cracking is 
apparently inhibited only when the amount added 
approaches 50% or more. Although increased nickel 
both stabilizes the gamma phase and delays cracking, 
the results do not bear out the belief that a more stable 
phase 18-8 steel, whatever the stabilizing elements, would 
be more resistant to cracking. 

Cracking of the stable gamma-phase pure 20°, 
chromium 20% nickel alloys is associated mainly with 
nitrogen content. It is believed that a mechanism of 
stress corrosion cracking is based on strain-induced 
precipitates or incipient precipitates. Crack-sensitive 
paths are formed accordingly by the deformation 
process at the apex of the growing crack. The beneficia! 
effect of nickel may be one of altering the pattern of 
cathodic atmospheres or precipitates, or of actually 
inhibiting their formation in the same way as nickel and 
silicon inhibit nucleation of cementite on the quenching 
of carbon steels. 

The lowering of fracture strength by hydrogen is 
believed to involve the surface absorption of hydrogen 
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through the precipitation of hydrogen gas on a crack 
or lattice imperfection, which lowers the surface energy 
necessary for an extension of the crack. If this is true, 
additions of copper to nickel should initially increase 
the propensity to hydrogen embrittlement and then 
decrease it to zero. Tests have been carried out and it 
has been suggested that the dependency of hydrogen 
embrittlement on composition of the various alloys 
has been indicated. The embrittlement first increases, 
then decreases, with iron-nickel and _nickel-copper 
alloys. The whole subject of hydrogen embrittlement, 
including these details, is admirably discussed in a 
paper, The Role of Hydrogen, by Alexander R. Troiano 
in the Transactions of the American Society for Metals, 
Vol. 52, 1960, p. 54. 


The deformation properties and fracture properties of 


metals and alloys at elevated temperatures are affected 
by the character and behaviour of their grain boundaries. 
Fracture at high temperature propagates along the grain 
boundary. Work has recently been done with the idea 
of reducing the tendency towards intergranular fracture 
by using a directional structure with grain boundaries 
which are orientated parallel to the stress axis. The 
creep and rupture properties have been determined for 
a columnar grain cast structure in an alloy the strength 
of which is restricted by intergranular fracture when the 
grain structure is equiaxial. The alloy chosen for the 
research was a nickel chromium aluminium alloy con- 
taining 75-5% nickel, 21° chromium and 3:5% alu- 
minium, which had previously been shown to have low 
tensile and rupture ductility and a tendency towards 
intercrystalline cracking. It was clearly shown that better 
strength and ductility at elevated temperature in this 
alloy could be obtained by producing a structure having 
columnar grains extending parallel to the applied stress. 
The rupture ductility was increased by a factor of 4 
to 10 and the rupture strength by 15°, to 20%. 

Catastrophic failures as a result of brittleness continue 
to occur and some of these have involved large forgings. 
Experiments have recently been carried out to determine 
the effect of severe notches on brittle fracture behaviour 
such as exist in large steel sections and structure in the 
form of weld cracks, inclusions, flakes, contractional 
cracks, forging bursts, etc. The amount and kind of 
stresses necessary to initiate brittle failure in a large 
flat specimen containing a pre-existing cleavage crack 
were particularly investigated, using a nickel molybdenum 
vanadium forging steel. As a result, the complex character 
of flow and fracture phenomena have been further 
elucidated. It was found that the fracture strength in the 
presence of a pre-existing sharp crack is highly dependent 
on temperature, and exhibits a pronounced transition 
from well above to well below the normally measured 
yield strength over a narrow range of temperature. 
This transition is associated with a change in the mode 
of fracture initiation from a ductile shear tearing to a 
brittle cleavage fracture. Brittle fractures were obtained 
within the stress and temperature region where the type 
of steel tested is used in practice, so giving some insight 
into the possible causes of failure in service. 

Geometrical conditions also govern the critical stresses 
and temperatures at which brittle fractures will start. 
Increasing the crack size in a constant seciion size 
decreases the fracture strength in proportion to the 
inverse square root of the length of the crack. 

A recent development is the use of nickel or a nickel- 
base alloy as the binder metal in metal carbides other 
than tungsten carbide. These materials have been mainly 
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developed as the components of jet engines for operation 
between 870° and 1200°C. Titanium carbide with a 
nickel binder is a typical example. Nickel or nickel 
base alloy is added to the extent of 30° to 70%. Such 
materials combine high resistance to oxidation, high 
hardness, resistance to thermal shock, comparatively 
low density and good creep rupture properties for the 
temperatures involved. The greater solid solubility of 
the carbide in the nickel alloy results in a binder phase of 
low ductility having notably lower impact values than 
tungsten carbide. These range from | to 12 ft lb. A second 
category of these materials contains the same base in- 
gredients, but the binder content is usually below 20%. 

Cast nickel is coming into increasing use and has a 
resistance to corrosion resembling that of wrought 
nickel. It is proving specially useful when applied to 
equipment handling corrosives such as caustics, and 
when it is essential to prevent a product from becoming 
contaminated with such metals as copper and iron. 
Resistance to galling under faulty lubrication can be 
provided by adjustment of the minor elements, including 
carbon. 

A new nickel iron chromium copper alloy has been 
developed of recent years and is specially designed for 
the handling of corrosive liquids, particularly hot 
phosphoric acid and hot concentrated sulphuric acid. 
The comparatively high nickel content renders this alloy 
much more resistant to reducing conditions than most of 
the ordinary stainless steels. The chromium content is 
also valuable. The alloy has found useful application 
to a wide range of corrosives some involving mixed 
acids and mixtures of oxidizing and reducing agents. 

A high nickel alloy containing 56°, nickel, 22-5°%, 
chromium, 6°5°% molybdenum and 6°5°% copper is 
being developed and gives improved resistance to corro- 
sion in a machinable high strength casting alloy. It is 
extensively used in dies for viscose cellophane extrusion 
and in pumps, valves and other process industry equip- 
ment where severely corrosive environments are met 
with. It is not usually recommended for halogen com- 
pounds but is highly resistant to sea water and to fluorine 
compounds in oxidizing environments. It has a tensile 
strength of about 30 ton/sq in., a yield strength of about 
120 ton/sq in. and an elongation of 7-5°, on 2 in. 


* S| 
Protective Coatings 
The Bonderite ‘250° series of processes are designed to 
operate at room temperature and to produce on hot 
dipped galvanized steel, electro-zinc plated steel or 
zinc based alloys, chromate coatings which give con- 
siderable corrosion protection. The coatings also form 
surface for subsequent painting. 

The range at present consists of three processes. 
Bonderite 250 is specifically formulated to produce a 
colourless coating with reasonable corrosion resistance, 
that would be particularly useful for preventing “‘white 
rusting”’ of articles during storage, and in other circum- 
stances where a coloured film is considered undesirable. 
Bonderite 251 also produces colourless coatings but 
with improved corrosion resistance. When submitted 
to salt spray tests this process showed a considerable 
increase im corrosion resistance over other colourless 
chromate coatings. Bonderite 255 produces a heavier 
yellow coloured chromate film with the high corrosion 
resistance associated with coatings of this colour. 

The series has been extensively tested and is now in full 
scale production by the Pyrene Company Limited, 
Great West, Road Brentford, Middx. 
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VOLTAGE CONTROL 


D.C. Automatie Voltage Regulators 


A number of external factors can affect the voltage of a d.c. generator 
and for precise control of voltage the most satisfactory method is by 
regulation of field current. Six ways of doing this are discussed 


By J. L. WATTS, A.M.I.E.E. 


OSSIBLE causes of reduced voltage of a d.c. 

dynamo or generator on load are reduced speed 
of prime mover, armature reaction, reduction of shunt 
field current due to reduced speed and terminal voltage, 
and resistive volt drop in the armature, series field and 
interpole windings. Whilst these effects may be roughly 
counteracted by suitable governing of the prime mover 
and generator design, the terminal voltage may also 
fall as the machine warms up due to increased resistance 
of the windings, especially of shunt field windings where 
increased resistance lowers the current. The resistance 
of copper increases by about 0-43° of its resistance at 
0 C for each degree rise of temperature. 

For precise control of the terminal voltage of a 
generator it is best to use an automatic regulator which 
monitors the voltage output, and adjusts the field 
current if the voltage differs from the required value by 
more than a certain amount, whatever the cause. 


Motorized voltage regulator 

One type of regulator incorporates a small motor to 
control a variable resistor in the shunt field circuit, as 
in Fig. |. The motor is similar to a series d.c. motor, 
having an armature A, series field windings F and a 
resistor R which are connected across the generator. 
When the generator is at rest the shunt regulator is 
short circuited by the spring controlled contacts B until 
the regulator arm is moved to the full-field position, in 
which position the contacts are opened as shown. 

When the dynamo is running at speed any increase of 
voltage above the value set by the resistor R, causes 
increased torque in the motor so that it turns against a 
spring to connect part of the shunt regulator into the 
shunt field circuit of the generator, the coil C then 
holding the contacts B open. Similarly, if the voltage 
falls the regulator cuts out some of the regulator resis- 
tance. The regulator shown has an additional winding G 
which is connected across the shunt § in the load circuit 
of the generator so that the current through G is pro- 
portional to the generator load current. The winding G 
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is connected in magnetic opposition to F so that increased 
generator load has a similar effect to reduced generator 
voltage, causing regulator resistance to be cut out to 
increase the generator field current and voltage. In 
this way the generator voltage can be made to increase 
on increased load, if required, to compensate for volt 
drop on cables to a distant load point, giving an almost 
constant voltage at the load. 


Carbon-pile voltage regulator 
Fig. 2 shows the connexions of a comparatively 
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Fig. 2.—Connexions of a carbon-pile automatic voltage regulator 


simple automatic voltage regulator in which the current 
in the field windings F of the generator is controlled by 
varying the pressure on a pile of carbon discs J in a 
ceramic tube. When no voltage is applied to the solenoid 
coil H the carbon discs are under pressure from springs, 
so that the pile has minimum resistance, to enable the 
dynamo to build up voltage when started up. As the 
dynamo voltage increases, the magnetism due to the coil 
H increases to reduce the pressure on the pile J and limit 
the dynamo field current. The coil H thus monitors the 
dynamo voltage to maintain this within limits. Tempera- 
ture compensation is obtained by connecting the coil 
in series with the external resistor R,, the resistance of 
which is practically independent of changing tempera- 
ture, and by using bi-metal springs acting on the carbon 
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pile. The speed of response of the regulator is of the 
order of 40 to 50 millisecond 


Power-driven vibrating-contact regulator 

The basic arrangement of a regulator which ts suitable 
for field currents of 1-5 to 5 amp is given in Fig. 3. The 
voltage output of the generator is monitored by the 
regulator coil H, which is fed from the dynamo terminals 
through the resistor R,. Connected in series with the 
field windings F of the generator is the variable resistor 
having two sections R, and R,, across which are con- 
nected the contacts A, and A,, 
which are vibrated by eccentrics E, and E, driven by the 
prime mover. The contacts thus move up and down at 
high speed when the generator is running. The upper 
contacts are carried on springs under the control of the 
plunger of the coil H. If the dynamo voltage falls, the 
coil H allows the top contacts to be slightly lowered, 
thus reducing the length of the periods during which the 
vibratory contacts open to connect R, and R, in the 
field circuit, and vice versa 


Compensated-voltage regulator for vehicle dynamos 

The so called “‘constant-voltage” system of voltage 
control is used on most modern vehicle dynamos. As 
shown in Fig. 4 it employs a resistor F in series with the 
dynamo field winding, the resistor being short circuited 
by the spring-mounted contacts J when the dynamo speed 
and voltage are low. At low engine speeds the dynamo 
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Fig. 4.—Connexions of a compensated voltage-controlled vehicle dynamo 


voltage is too low to cause the coil H of the cut-out 
to close its contacts, and the coil B of the regulator is 
too weak to open J. As the engine speed and voltage 
rise the coil H closes the cut-out, and charging current 
through the series coil G helps to keep the cut-out 
contacts closed. 

Further rise of dynamo voltage causes the coil B to 
open the contacts J to insert the resistor in the field 
circuit, when the reduced field current lowers the dynamo 
voltage. The coil B then releases the contacts J which 
short circuit F to raise the voltage again, this cycle 
being repeated continually at high speed. The vibrating 
contacts J thus control the dynamo voltage by automatic- 
ally varying the ratio between the open and closed 
periods of J, depending on the engine speed mainly. 

In the compensated voltage system the regulator is 
also controlled by the series coils D and E. The function 
of these coils is to limit the dynamo voltage by modifying 
the action of the shunt coil B, so as to avoid overheating 
the dynamo due to excessive load current, as might 
occur if the battery were completely discharged, especially 
if all the lights were switched on at the same time. 
The contacts are usually mounted on a bi-metallic 
spring so that the dynamo voltage is slightly increased 
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during cold weather when the resistance of the battery 
may be more than normal. 


Current-voltage control system 

Two regulators are used in the current-voltage control 
system used on some motor vehicles. One regulator 
responds to the dynamo voltage, whilst the other 
responds to dynamo load current. With the dynamo 
running just above the cut-in speed the current through 
the current regulator is insufficient to open its contacts, 
so that the field circuit resistance is low because the 
current regulator contacts short circuit a resistor. As 
the engine speed and dynamo voltage increase, the 
charging current rises; the current regulator contacts 
then open and divert the field current through the 
resistor to limit the charging current. The contacts 
then reclose due to the reduced charging current and 
thus continue to vibrate at high speed. 

The charging current is thus maintained at a constant 
value until the battery becomes charged to a certain 
voltage. The voltage regulator coil then opens its con- 
tacts and vibrates to maintain the voltage at a steady 
value, the charging current then gradually falling to a 
trickle just sufficient to make good the standby losses 
of the battery. 


Control of large shunt dynamos 
The basic circuit for another type of vibrating contact 
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Fig. 5.—Connexions of a vibratory-contact automatic voltage regulator for a d.c 


unt generator 


regulator is given in Fig. 5, and this is suitable for quite 
large shunt generators. On low voltage the contacts M 
are held closed by a spring, and the coils E and F of 
the relay are then both energized by the generator voltage. 
The magnetic effect of the coil E is in opposition to that 
of F so that, on low voltage, the total pull on the arma- 
ture of the relay is insufficient to open the contacts G. 
Thus the regulator resistance J is short circuited by G. 

If the dynamo voltage rises to a value slightly above 
that required, whether due to increased speed, reduced 
load or otherwise, the magnetic pull of the coil A becomes 
sufficient to open the contacts M so that the coil E is 
de-energized. The coil F is then able to open the contacts 
G which insert the resistance J in the dynamo field 
circuit to reduce the dynamo voltage. The coil A then 
releases the contacts M again, and coil E is energized 
to release G, J is short circuited again, with rise of field 
current and dynamo voltage. In this way the cycle is 
repeated rapidly to maintain the regulated voltage within 
the limits determined by the setting of the regulator. 
With such a regulator the voltage may be maintained 
within about 0-5%. The shunt regulator may, of course, 
be connected in the field circuit of either the main 
generator or its exciter. 
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Viscoidal Damping 


The author considers that the resistance to motion of bodies attached to 
springs may be equal to or approach the value v? used in hydraulics, 
which he shows, gives a finite value for the time taken. This is the 
concluding part of an article based on a paper given by the author at 
McGill University, Montreal 


By W. H. SHEPPARD, B.Sc.(Eng.) 


Viscoidal Inertia Damping—General Case, Graph 
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n == 3/2, mS¥* = 3/4k*’?.d** 
n= 1, mS = k*d (using exponent mS 
k*) 

Then 6, v and f may be determined in terms of S and 
m. These are more convenient, as d and 1/d are retained 
as a factor but it should be noted that altering d alters 
the relative values of S, m and k. The new equations 
are determined as follows: 
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Again it will be appreciated that these conditions 
are only obtained at the beginning and end of the motion 
form = 1—2 exclusively. 

If exact conditions are assumed for / 
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[(2n—1)/n}" = 1 
n= 1-98 
or, remarkably, just short of where the general equation 
breaks down and it may be inferred that the equation for 
n 2 is a good approximation. Graph Series HI (Jan. 
M.W.) shows the curves plotted form = 1, 3 2 and 2, with 
unit value for Sd m. Value n= 2 does not apply exactly but 
intermediate values may be obtained by interpolation 
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For n=1 the value 6= «-4{f+1) is used. The same 
principle was then applied to the general case, i.e. 
vibrating (underdamped) and overdamped as follows: 
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other cases, including the general case may be worked out 
similarly or more simply by interpolation, between 
n = | and n = 2. It will be observed that both the above 
curves for v are asymptotic to the terminal velocity 
but here again a parabola may be used as an approxima- 
tion with T = 2r. 


Oltra-light All-metal Seal 
The BAR-X all-metal ring seals have numerous applica- 
tions for hydraulic, pneumatic and hot gas systems in 
valves, actuators and fittings, providing that operating 
temperatures and pressures are within the general range 
of —455°F to +1200°F and 0—6000 psi respectively. 
The range extends from 4 in. internal diameter to any 
size required, with standard seals up to 3 in. for static 
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The BAR-X al! metal seal is geometrically stable and unaffected by motior or pressure 


applications and up to 2 in. for dynamic applications. 
The BAR-X, the makers state, is geometrically stable, 
being unaffected by direction of motion or pressure and 
is not sensitive to extreme changes of pressure, the same 
seal being equally suitable for both high and atmospheric 
pressures. In addition to remaining rigid under all 
dynamic conditions, it is unaffected by varied travel, 
is weather, salt-spray and fire-proof. Sole sales con- 
cessionaires in the United Kingdom and the Com- 
monwealth are Aero Controls Limited. Weedon Road, 
Northampton. 
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Tyre Valve Inserting Machine 
A semi-automatic tyre valve inserting machine has been 
supplied to Standard-Triumph International Limited, 
Coventry, by The Hymatic Engineering Company 
Limited, Redditch, Worcs. The machine will insert 
4in. and gin. valves which are placed separately into 
bowl feeders on the top of the machine. After being 


Valve fitting section showing a valve on the probe and just about to pass between the 
soaping brushes. The spring-loaded clamp is im the open position 


automatically sorted and orientated, the valves are fed 
into separate single tracks before finishing up at two 
escapements. 

When a wheel is loaded on the inclined table at the 
front of the machine, it is turned radially until a spring- 
loaded plunger engages in the valve aperture. The 
depth to which the plunger sinks operates the appropriate 
escapement and allows a valve to be fed down to a pair 
of spring-loaded clamps. With the correct valve in the 
clamp, the foot valve is operated and a hinged arm, 
carrying a probe, swings over radially. The arm engages 
the valve on the end of the probe, opens the clamps, thus 
leaving the valve sticking to the end of the probe, lubri- 
cates the valve between two soapy brushes, supplied 
from a tank at the rear, and continues on its downward 
path to insert the valve in the valve aperture after first 
contacting the end of the valve selection plunger. 
When the foot valve is released, the arm swings back and 
the machine is ready for operating again. In case of 
possible stoppage or interruption, a special re-set button 
will swing the arm clear, close the clamps and make the 
equipment ready to start another cycle. 


Five-way Connector Box 

A five-way connector box for phase or neutral con- 
nexions has been added to the range of single-pole 
connector boxes produced by Associated Electrical 
Industries Limited, 145 Charing Cross Road, London 
WC2. List No. 43815, the box is suitable for conductors 
up to 0-06 sq in. Knockout diaphragms are at each cable 
entry, with two incoming diaphragms at the bottom 
of the box and three outgoing at the top. The connector 
block is of tinned brass with bell mouthed conductor 
entries and two brass pinching screws for each con- 
ductor. A clearance of 4 in. is provided between the 
knockouts and the connector block. The robust moulded 
case, dimensions 2} in. long 3} in. wide lye in. 
deep, can be sealed if required. 





Nuelear Energy: 1959—1960 


A chronological survey of the principal events 
in research and development 


By J. R. FINNIECOME, M.Eng., M.I.C.E., M.I.Mech.E., F.Inst.F., Consulting Engineer 


1960 
November (continued) 

The contract for the £55 million atomic power station 
at Sizewell on the Suffolk coast was awarded to English 
Electric—Babcock and Wilcox—Taylor Woodrow 
Atomic Power Group. The two reactors are to be of the 
Calder Hall type with the net electrical output 580 MW 
and the installed generating capacity of 650 MW, 
consisting of two 325 MW sets. The station is scheduled 
PARTICULARS OF 


Tab'e II1.—ESSENTIAI 


for operation in 1966. Sizewell is C.E.G.B.’s seventh 
nuclear power station, will have the two reactors housed 
in one building, thus simplifying their control and 
economising in fuel handling equipment. The total net 
generating capacity in 1966 of nuclear power stations 
owned by the C.E.G.B. with Sizewell operating at full 
power would be 2766 MW and including Hunterston of 
the S.S.E.B., 3086 MW. For all nuclear power stations 
in Great Britain this total is 3366 MW(e). All the 


REACTORS, TURBO-GENERATOR SETS AND TURBINES OF NUCLEAR 
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Reactor 


x oo] 10 11 12 13 14 1s 
Turbogenerator sets 


Total Conditions at t.st.v 


No 


Nuclear 
Power station 


Calder Ha 

A and B 
(Cumberland) 
Chapel! Cross 
A and B 
(Dumfrieshire) 
Berkeley 


(Gloucestershire) ¢ 


K.AE 


K.A.F 
E.GB 


Bradwell 
(Essex) 
Hunterston 
(Ayrshire) 


Hinkley Point 


(Somerset) 


Trawsfynydd 
(Merioneth) 
Dungeness C.E.G.B 
(Kent) 

Sivewell ( 
(Suffolk) 


E.G.B 


Designer and 


manutacturer 


Nuclear Power 
Plant ¢ 


Nuclear Po 
Plant Co 
A.E.1 Johr 


Thompsor 


wer 


Nuclear Energy Co 


Nuclear Power 
Plant C< 

GEC Simon 
Carves AtomxK 
Energy Group 
English Ele 
Babcock ar 
Wilcox— Taylor 
Woodrow Atomic 
Power Group 
Atomic Power 
Construction Ltd 


Nuclear Power 
Csroup 

English Electr 
Babcock and 
Wilcox—Tavlor 
Woodrow Atom« 
Power Group 


Total 
heat 

rating 
MW 
720 


Im 


1100 


1060 


1060 


Heat- 
rating 
per 
reacto 
MW 
180 


180 


sso 


sw 


986 


870 


835 


950 


M.¢ 
rating 


r No each set 


MW 


Total 
gross 
gen 


cap 


MW 


is4 


iad 


net 
output 
ot 
station 


MW 


140 


140 


press. 


psig 


185 


18S 


H.P 


temp 


I psig F 


49.3 


press 


38 340 


LF Vacuum at 


turbine 


temp exhaust 


in. Hg. 
28:25 
38 340 


28:25 


$96 29-1 


700 


660 
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Heat exchanger 


Nuclear 
Power 
Station 


Calder Hal! 
A and B 
Chapel Cross 
A and B 
Berkeley 


Bradwell! 
Hunterston 
Hinkley 
Point 
Trawsfynydd 
Dungeness 


Sizewell 





No 
ta per 
No reactor 


x 9 


10 


Reactor vessel 


Shape 


cylin- 
drical 
cylin 
drical 
cylin- 
drical 
sphere 


sphere 
sphere 
sphere 
sphere 


sphere 


ll 12 


1 000 
1 100 
1 000 


1 700 


13 


Arrange 
ment 


hort- 
zontal 
hori- 
zontal 
hori 
zontal 
hor- 
zontal 
ertical 


hori- 
zontal 


vertical 


14 


Type 
of 
flow 
radial 
radial 
axial 
axial 


radial 


18 


Press 
at 
dis- 

charge 


psig 
100-3 


100-3 


125 


16 


Circulator 


Press 
rise 
psi 
553/669 
5:$3/-69 


6-69 


17 18 


Total 

Power power 
ofeach of 

circu- = circu- 

lator lator 


Normal 
speed 
of circu- 
lator 


rpm 


854/940 


bhp 
2055 
imax) 
2055 
(max) 
3000 


bhp 
16 440 
854/940 16 440 
2900 48 000 


2900 4400 «52 800 


1000 35 040 
84 000 
72 000 
75 200 
69 600 
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reactors are of the Calder Hall type. A summary of the 
essential particulars of all nuclear power stations in 
Great Britain in operation and under construction are 
given in Tables II and III. The year of commissioning, 
the net generating capacity and the capital cost in £ per 
kW net are indicated in Table IV. 

A symposium on nuclear ship propulsion, organised 
by the International Atomic Energy Agency, was held 
at Taormina, Sicily. 

The Swedish State Power Board applied for Govern- 
ment approval to construct the 100 ME(e) nuclear power 
station at Marviken on the Baltic coast. This project 
was originally known as R4/Eve. The reactor is of the 
pressurised heavy water moderated and cooled type, 
using natural uranium as nuclear fuel, the thermal 
rating being 400 MW(th). It will be similar to the one at 
Agesta, near Stockholm, which has a thermal rating of 
65 MW(th) and a net electrical output of 9 to 11 MW(e). 
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17 18 20 2 23 24 


Turbine 


Steam quantity at 
turbine stop valve 


Wetness 
at final Station 
turb feed ) No No thermal 
exh temp. Speed . cyl Exh H.P L.P effy 

ib/hr 


f rpm ib/hr 


100-4 3 000 198 000 59 300 


100-4 3 000 198 000 39 300 


170 3 000 


3000 


382000 186000 


870000 465 000 
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20 «21 24 25 26 27 28 29 
Circulator mass flow control system 
Change in Speed 
Auxi- 
Fluid liary Gas 


coup- steam by- 
ling turbines pass 


Ward Mercury 
Speed Leonard arc 
range system rectifier 


No Type Speed 
Total per of of 
No. reactor drive motor 


rpm 
d.c 854940 
motor 
d.c 854/940 
motor 
a.c 2900 
motor 


motor 

a.c 
motor 

acc constant 
motor 

B.P 


turbine 
ac 
motor 
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Tab'e IV 


Year in 
commission 





Net generating 
capacity MW 


Cost in £ per 
net kW 


Z 


Nuclear station 


Calder Gall (A & B) 
Chapel Cross (A & B) 
Berkeley 

Bradwell 

Hunterston 

Hinkley Point 
Trawsfynydd 
Dungeness 

Sizewell 


1956/58 140 
1958 $9 140 
1961 275 
1961 300 
1961 320 
1962 561 
1963 $00 
1964 550 
1966 580 
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Although the capital cost per met kW generating capacity has decreased con- 
siderably from £160 for Berkeley to £95 for Sizewell, it is specially important to 
emphasize the cost of the latter is twice that of a conventional power station 
but will be above ground. Instead of using the pressure 
tube design it has been decided to have a pressure vessel. 

The British Nuclear Energy Conference was held in 
London. A Symposium on “Steels for Reactor Pressure 
Circuits”, was presented and discussed. 

Work began at the nuclear research centre, Leopold- 
shafen, near Karlsruhe, on West Germany's second 
research reactor of the “Argonaut” type, with a rating 
of 10 watts. It was designed by Siemens-Schuckertwerke 
AG, Erlangen, Berlin for use in training and demon- 
stration purposes. The cylindrical core contains alu- 
minium—canned fuel elements and graphite moderator. 
The core is immersed in water and is surrounded by 
graphite reflectors and a radiation shield consisting of 
separate blocks of concrete. The reactor building is 
also cylindrical and is a welded steel shell, the interior 
being fully air conditioned. The main contractors for 
the complete installation are: Siemens-Schuckertwerke, 
Erlangen, Berlin; Lurgi Gesellschaft fiir Chemotechnik 
m.b.H, Frankfurt on Main; and Pintsch Bamag AG, 
Butzbach, Hessen. 
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The two new Tecalemit-Bijur hand operated lubricating pumps with circular and 
rectangular mounting flanges 


Lubricating Pumps 

Tecalemit (Engineering) Limited Plymouth, have 
added two hand-operated oil-pumps to the Tecalemit- 
Bijur lubricator range. Designed for sump-mounting on 
the machine to be lubricated, their flanges bolting to the 
machine surface, they are ideally suited for use on small 
lathes and small textile machinery. The pumps are of the 
spring discharge type, delivery being effected by raising 
the operating knob, which in turn raises the piston. 
When the knob is released, a spring pressure causes the 
automatic discharge of oil throughout the system. 

Particulars for each are as follows Pr. No. AH. 1532, 
Type LM Special: piston stroke, #4; in; mean discharge 
pressure,—S0O psi; discharge volume per stroke,— 
0-565 cc; circular mounting flange,—3-125 in. dia; price, 
—£2 8s. 6d. net. Pt. No. AH. 1533, Type LMH: piston 
stroke,—{ in. (maximum); mean discharge pressure,— 
40 psi; discharge volume per _ stroke,—1-0 cc; 
rectangular mounting flange,—24} in. i? in; 
price £2. 4s. 3d. net. 





Production Practice: 


Reducing Tubes on a Drilling Machine 
Stellite Tip Spin Riveting Tool 
Special Centre Punch 


By JOHN WALLER 


MPROVIZATION is the keynote of jobbing work 

when a lengthy period often occurs between the 
times when articles of similar pattern arise; consequently 
purchasing a special machine and keeping it idle for so 
long is unthinkable, and efforts are continually being 
made either to adapt existing machines or provide 
equipment for them which will carry out the operation 
correctly. A typical case where this occured is illustrated 
in Fig. 1—a short tube which required one end to be 
reduced, an operation easily handled by a spinning 
lathe, but as it would have meant using a centre lathe 
for the work and using it continuously for several days 
each month, an alternative method was sought using a 
machine which was duplicated in that particular work- 
shop, yet at the same time keeping the tooling simple. 


While the tube length may restrict the application of 


this idea, the comparatively long adjustment available 
when raising and lowering a drilling machine work- 
table does allow some latitude, and provided the holding 
fixture is adequately ribbed to give the necessary support 
to a component standing a considerable height from the 
table surface, together with an arrangement to permit 
the assembly to swing clear from the drilling machine 
spindle and so make it easy to load the workpieces, 
then there is no reason why the full capacity of the table 
should not be utilized. 

Fig. 2 illustrates a basically simple set-up, as the tube 
is merely inserted in a steel base A and clamped by pads 
B and C in the same way as the tools are attached to the 
turret of a capstan. A bridge strip D inserted in the 
block provides a stop and takes the thrust imparted by 
the upper tool as the tube is reduced in size. As dirt can 
collect in the bottom of this hole, a cross strip is preferable 
to using a disc which simply blocks off the holes and 
makes cleaning at the bottom a difficult operation. As 
copper is so soft, little wear takes place even after months 
of extensive usage, but a local case-hardening to the 
bore and pad faces is perhaps beneficial as this prevents 
pitting and subsequent damage to the tubes. 

The upper tool locates in the spindle in the usual way 
by means of a taper, and as the weight is considerable a 
key or some similar fitting is essential to prevent it from 
falling out when the machine is at rest. Alternatively, 
the introduction of pillars of the type used in press tool 
construction is helpful especially when springs are 
included between the top and bottom members to hold 
them apart; if the pillars are made sufficiently long, it 
then becomes impossible for the top member to fall. 

Three rollers E are set into holes bored in the holder 
F, and are made a close running fit in the bores to 
provide support and so overcome any tendency to 
deflexion. A simple spindle G which is shouldered in the 
conventional manner is used for securing them in 
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position. These rollers conform to the shape of the 
tube and the leading edge is very slightly angled to give 
it the necessary lead and so make the initial introduction 
to the tubes easy. Hardening is essential and also a 
final smooth finish after grinding has removed the 
scale, with continuity outline. 

A long reduction at the end of a tube means a lengthy 
roller which is naturally more prone to deflection than 
a shorter one, but this is occasionally overcome by 
increasing the diameter and so permitting the use of a 
bigger pin inside; thus there is a dual locating medium 
the pin and recess machined in the holder. 

A generous application of oil is needed before this 


14 wn 


a Fig. 1. 


= 


(left)}—Typical examples where tube 
reduction is short are often more quickly handled 
ona — machine than the orthodox spinning 
lathe. Pig oe is a feature of 
this such as pillars of 
press tool type a springs to assist release are 
useful additions 
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accessory commences to operate, and a slow downward 
movement is then applied to the drilling spindle until 
either a stop is reached. A fairly high speed is required 
to give the best results, but the actual number of revo- 
lutions is preferably adjusted in each particular case 
commencing with approximately 250 rpm as a minimum. 
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Fig. 3. (eft)—Tool for spinning rivet heads. 

Fig. 4. (above)—Simplicity in locating is the 

keynote of this centre punch, coupled with equal 
ease in marking any component 











In a small workshop some time ago the riveting 
together of several thousand sheet metal parts did not 
initially appear to create difficulties until it was appre- 
ciated that no suitable machine was available for closing 
over the heads of these rivets. It was thus decided to 
try and spin them over using a drilling machine. How- 
ever, the first tools soon began to give trouble as the 
rivets were of a particular tough quality, and severe 
pitting and scoring of the tool meant that it was soon 
rendered useless for further work. 

Remembering that Stellite was an efficient cutting 
material under awkward conditions, it was decided to 
try this material on the end of a short stalk. The cost of 
making such a tool was well within the usual experi- 
mental limit and it simply followed the lines shown in 
Fig. 3, the shank being turned with a taper to fit the 
machine spindle, and a small circular piece of Stellite 
being brazed on the opposite end. This end was eventually 
ground with a tiny cup wheel in order to produce a 
radius the same shape and depth as the rivet head, but 
care was exercized to see that the depression was also 
rotating concentrically with the taper shank of the tool. 

When completed the tool was used on an old but still 
serviceable drilling machine which for this particular 
operation was provided with a motor to give a spindle 
rotation speed of about 4000 rpm. At this speed the rivet 
was seen to become red hot due to the friction between 
the pieces and to then spin over to the required shape, 
the operation taking about ten seconds to complete. 
One feature was the tightness of the rivets when they 
cooled, which more than compensated for the slight 
discolouration of the metal due to the heat. 

While the rivets in question were 4 in., it is felt that 
this tool will successfully spin over larger diameters than 
this, the limiting factor evidently being the size of 
machine available and whether the pressure could be 
imparted by the automatic feed without damaging the 
machine bearings. 
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The transferring of hole centre distances from one 
plate to another is seldom regarded as difficult and the 
time honoured method is simply to drill through the 
mating plate once the assembly is correctly aligned, but 
just occasionally an instance arises where departure from 
the accepted practice is necessary, and instead of spotting 
through with a drill, a centre punch is easier. 

This can occur when reamed holes are made in the 
upper plate and passing a drilling through them is 
almost sure to cause trouble; thus a specially designed 
centre punch is an asset. As shown in Fig. 4, after 
initially centring the punch by means of the cone A, 
the body B is pressed down on the top surface of the 
upper plate. This causes the spring C to compress and 
exert pressure on the cone and so keep it firmly and 
centrally in the hole. The punch D is withdrawn a short 
distance and released so that it drops sharply under the 
action of spring F and so marks the sheet with the 
hardened point. 

Some attention to the question of fits is essential with 
this assembly. Too tight a fit of the punch can cause 
stickiness and interfere with the action. A washer 
brazed to the punch provides a surface against which the 
spring can bear, and also a stop face to prevent the 
punch from falling out of the inner sleeve. A threaded 
retaining cap is preferable to one simply pushed into the 
sleeve as it is easier to dismantle when repair is necessary. 
A heavily knurled rim is generally sufficient for its 
removal. 

All parts require hardening—-silver steel hardened 
throughout is ideal for the punch, but the outer and 
inner sleeves are preferably casehardened as this leaves 
a tough core which can resist chipping and fracturing. 


Commutator Undercutting 


Automatic machines, installed at Hoover Limited's 
Perivale plant by EMI Electronics Limited, Hayes, 
Middlesex, are being used to undercut commutators for 
a range of universal armatures used in vacuum cleaners 
and electric floor polishers. One operator controls 
three of the machines and another operator besides 
working an undercutting machine also completes 
rough and finished turning on two lathes during the 
automatic undercutting cycle. The armature is held in a 
quick release collet. A photo-electric servo system 
controls the selection and cutting of each slot in turn, 
at a rate of up to one siot per second and to an accuracy 
of + 0-002 in. at the periphery of the commutator. The 
machine will undercut from 9 to 125 segments per 
commutator. 


Panel Saw 


A heavy duty panel sawing machine model E.U., 
supplied by Thomas White & Sons Limited, of Paisley, 
to the Wilton Plastics Division of Imperial Chemical 
Industries Limited, for use in sizing “Perspex” sheet, 
retains the principle that, for greatest accuracy and 
quality of cut, panels must be stationary during the 
cutting operation. The saw head traverses the sheet 
automatically, eliminating the manual feed necessary with 
a bandsaw. The machine is supplied as a self-contained 
unit for trimming single panels, high density panels and 
thin panels in multiples, including plastic laminates. 
Maximum width of panel accommodated is 16 ft and 
maximum thickness of one or multiple panels is three 
inches. Panels may be any length, as required. 
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Tape-controlled Programme Milling 


The advantages of programme con- 
trol on milling machines are that 
change-over times are substantially 
curtailed and one-off and very small 
series production can be made 
profitable, and that the setting-up 
of the machine is largely absorbed in 
production planning, so the machine 
produces more and it is impossible 
for the operator to interfere with the 
prescribed feed rates in order to 
obtain shorter machining times which 
might react unfavourably on the life 
of the cutters and the machine. 

How these advantages are secured 
in the Fritz Werner knee type milling 
machine was demonstrated recently 
by The Rockwell Machine Tool 
Company Limited at their showroom 
at Welsh Harp, London NW2. The 
machine is provided with a high 
precision rack for each movement 
direction, and meshing with this is a 
play-free pinion which drives the 
synchro system which generates a 
voltage corresponding to the position 
of the table at any time. This is 
reported as a varying voltage to the 
control cabinet and compared there 
with the input data. The moment the 
two values coincide, a relay operates 
to bring the table to a standstill. 

The punched tape carries the 
programme commands for all the 
movements. The coding and reading 
are done line by line by photo-cell 
scanning, and the values obtained 
are fed to a memory unit which 
retains the information until the 
machine has carried out the required 
movement and the table has stopped 
at the position ordered. A_five- 
channel telex code is used in which 
three holes are punched at a time, 
thus giving ten possibilities so that 
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| Row Command 
[ a 


A 


ED 


Spindle 


<ZECVIBVONe <CvEvOow@E ECV 


ena 





- 
Row 


4 


Sto 9 Dimension 0 


the 10 digits 0 to 9, which are 
necessary for determining the travel 
of the table in the form of a decimal 
figure, can be completely expressed. 

The programme “word” is com- 
piled of functional information and 
distance information. The functional 
information consists of the com- 
mands which cause certain circuitry 
to become operative, i.e. spindle on, 
spindle off, feed on, feed off, etc. 
Distance information consists of the 
co-ordinate dimensions. 

In the input data sequence (Fig. |) 
the first line contains information 
required for the function of the 
spindle. The second and third lines 
contain functional information de- 
termining the feed or rapid traverse. 
Two lines are required in this case 
as there are more than 10 feeds to be 
programmed, namely 16. In addition 
there are the zero feed (0) and the 
rapid traverse. Since only one of 
these lines needs to be programmed, 
provision is made for bridging one of 
them by means of the “‘continuation” 
letter. In the fourth line, the required 
co-ordinate direction is selected, i.e. 
longitudinal, transverse or vertical, 
and provision is made for selecting 
these movements “with” or “‘with- 
out” brake. In addition, there is a 
code number for “table check”, 
which permits the position of the 
table to be checked by measuring. 

In lines 5 to 9 the co-ordinate 
dimensions are entered, from the 
fifth line which represents hundreds 
of millimeteres to the 9th line 
which represents hundreds of 
millimetres. At the end of the word, 
the tenth and eleventh lines are for 
the teleprinter carriage return and 
line advance. In the example in Fig. 
|__ Command 
with brake 
without brake 
_check table 
with brake 


without brake 
check tabie 


with brake 


without brake 
check table 





Long tudinal 
“Transverse 


Vertical 


OOWIMVewr 


Carriage return 


oC 
tw A Qeo@<«<negrcz <Zzy ON COOH & 


Line advance 
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Carnage return 


Line advance 


Fritz Werner knee type milling machine. Cabinet 
houses programmed automatic control equipment 


2 the lines follow vertically from 
right to left. The word itself is 
“JYWBBFWYM<=”, and _its 
meaning is spindle clockwise—rapid 
traverse—longitudinal table travel 
with brake, co-ordinate dimension 
643-50 mm (see Fig. 3). 

When the complete word has been 
read by the machine, the operating 
command is automatically given 
to set the table in motion. At the 
same time the voltage corresponding 
to the position of the table is con- 
tinuously compared with the data 
fed to the memory unit and the table 
is brought to a standstill when the 
two coincide. The tape then advances 
to the next word which is read for 
the next programme step. 

In order to prepare a tape, a 
programming table is made (Fig. 3). 
After entering the general data 
concerning the workpiece cutter and 
machine, the change-over points are 
ascertained step by step by using the 
dimensions of the workpiece as 
given on the drawing. After having 
entered the data for lines | to 4, 
an intermediate calculation is made 
taking into consideration the co- 
ordinate dimension to the change- 
over point and the overrun allowance. 
A plus or minus sign will appear 


Fig. 1. (left)}—Sequence of input data. Fig. 2. (below )— 
**Word"’ punched in tape 
— c Co-ordinate 
Feed/rapid traverse 


05,346 Spindle 
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here, according to whether the move- 
ment of the table is towards the zero 
point or away from it. With this 
machine, the zero position of the 


and the entire word is formed of the 
letters as taken from Fig. 1. The 
heavily outlined box, Fig. 3, is now 
converted to tape language by a 


Punched Tape Control Programme 


Machune | 
Work prece 
1g. No 


FV 2p 
Switchbox 


{Customer 


| Cutter = End mil 2° diam 


Order No ee 
Spindie speed - 00rpm 


‘No. : } Tooth material - Carbide TH | Feed - 31 ipm (800mm/min) 


Matenal : Alu 


Fig. 3}.—Programming Table 


table is at the extreme left, front and 
bottom. The final co-ordinate dimen- 
sion is entered in columns 5 to 9 


teleprinter, the printed slip obtained 
being comp’red once more with the 
layout table as a final check. 


Tactile Finishing Standards 


Rubert & Co. Limited, Demmings 
Road, Cheadle, Cheshire, who have 
produced machining scales’ to 
British Standard specification for 
many years, have now brought out 
a complete range of electro-formed 
surface standards which conform to 
the British Standard specification in 
every respect, and are reasonably 
priced due to a new electro-forming 
technique developed over the last 
two years. The complete range 
consists of twelve different scales 
representing every standardized 
finish obtainable by the twelve basic 
machining methods: flat specimens: 
parallel and criss-cross lapping, 
grinding, linishing, end milling, face 
turning, shaping, planing, horizontal 
milling: cylindrical specimens; 
lapping and superfinishing, diamond 
turning, grinding, turning, reaming 
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and drilling. 

Each scale is separately framed in 
a moulded plastic casing showing the 
respective value for CLA in micro 
inches and microns on the front, 
whilst a short description of the 
most characteristic features and 
special instructions on how to obtain 
the best comparison results for that 
particular machining method, as well 
as a table giving the values for 
maximal depth and levelling or 
mean depth for each specimen, is 
moulded on the back. To avoid 
mistakes in comparing different 
machining methods each scale is 
clearly marked and in addition each 
machining method is represented by 
a different colour to avoid even the 
possibility of a wrong scale being 
issued. 

The 12 scales can be supplied in 


Left, complete set containing all twelve colour coded 
scales. Below, turner using a scale 
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one box. Each scale can also be 
supplied singly or in any combina- 
tion from two upwards. With these 
12 scales over 4,000 different sets 
can be made up. Each scale is 
easily removable from the wooden 
box. With this new system sets can 
be made “to measure” to their 
particular requirements at prices 
based on mass production. The 
price £5 10s. per scale. 


High Speed Lathe 


The new Elliott M-series lathe, has 
an exceptionally wide range of 
spindle speeds. The usual technical 
difficulty of excessive noise from 
gearing is overcome in the new 
“omnispeed™ headstock by trans- 
mitting the drive to the spindle in 
the four highest speeds (705 to 
2500 rpm) by timing belts, leaving 
the gearing to deal with the remaining 
eight speeds and to transmit the 
higher torque required in the lower 
range. Even with the spindle turning 
at 2500 rpm the maximum gear 
meshing speed, however, is less than 
700 ft/min. All twelve speeds are 
lever selected. Another feature is 
that when the high spindle speed 
range is selected the feed drive to the 


Elliott VMi-series lathe with new ‘‘omnispeed’’ head- 
stoc 
change gears is automatically reduced 
in the ratio of 4:1 to prevent acci- 
dental overspeeding. Due to the 
absence of small diameter high speed 
gears the hollow spindle has a 
capacity of 2 in. dia. 

The rest of the machine shows 
full attention to “follow-through” 
to match up with this new high 
performance headstock. The apron, 
for instance, is of double-wall totally 
enclosed design, the bearing housing 
is oil cooled, a foot pedal is pro- 
vided to brake the spindle, the 
switch gear is fitted in one removable 
unit under the headstock, and a full 
range of accessories is available, 
including taper turning and hydraulic 
copying.—B. Elliott (Machinery) 
Limited, Victoria Road, London. 
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—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Recovery of Scale 
from High @ 
Quality Steel 


Scale formed in the production of 


stainless and other high quality 
steels is very valuable as it contains a 
high proportion of the expensive 
alloying metals such as molybdenum, 
vanadium, cobalt and chromium 
Its recovery however, is_ highly 
problematical as most of it is 
removed from the steel billets as 
they pass through the primary and 
intermediate mills. The problem 
has been solved at the Stocksbridge 
works of Samuel Fox and Company 
Limited, by the 
specially designed recovery grabbing 
cranes in the scale pit beneath the 
new intermediate mill. The plant 
was designed and installed by 
Michael and Partners 
26 Chatsworth Road, Chesterfield. 

The pit was so designed that 
scale, falling from the rolls of the 
billet mill, is sluiced down by water 
over a weir and into a settling pit. 
One of the two crane operated self- 
trimming grabs then dredges the 
pit and lifts the scale into a waiting 
skip. The cross section of the pit is 
such that the width of the flat 
bottom is only 2in. more than the 
full width of the grabs, thus ensuring 
almost complete recovery. To suit 
the very low headroom available, 
grabs of the special ring discharge 
type were designed having a fixed 
discharge height but a_ variable 
loading height. 

The grab hoisting and traversing 
motions are controlled from a push 
button panel, of Geipel manu- 
facture, mounted on a fabricated 
mast attached to the crab frame and 
easily operated from the walkway 
extending along one side of the scale 
pit. 

The grab arms are of flexible 
design and terminate in a double 
pivot top pulley box centralized by 
extended interlocking fingers. As 
the grabs lift the scale from under 
water, the clamshells, crosshead and 
pulley box are self draining. The 
grabs have 4 to | reeving and a 
special chrome molybdenum alloy 
chain is used with precision cast 
steel chain wheels and _ special 
automatic locking mechanism. A 
high pressure greasing system with 
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Valuable scale sluiced from rolling mills is recovered in this specially designed plant. 


water repellent grease is _ used. 

The grabs have a level struck 
capacity of 7-5 cu ft and an unladen 
weight of 17 cwt. Each grab is 
suspended from an electric over- 
head travelling crab unit supplied 
by George W. King Limited, of 
Stevenage. These crab units, com- 
plete with travelling control mast, 
are of the overslung 4-wheel type 
incorporating a ““Mamouth” pre- 


cision chain pulley lifting block and 
operating on a 6 ft 6 in. gauge cable, 
reeled on and off coiling drums into 
cable ducts alongside the crane track. 

Although only four or five grab 
loads of scale are removed from 
the pit each working day, Samuel 
Fox and Company Limited asked 
for two complete units to be installed 
so that one could be used as a 
stand-by. 


The BISRA Mover Pulley 


The cost and weight of ‘tin cans’ 
for use as food and drink containers 
may be reduced by making them 
with tin-plate about half the thick- 
ness of that used at present. This 
almost paper-thin tinplate, while 
strong enough for its purpose, 
needs very careful handling during 
manufacture to avoid tearing or 
damaging its surface. 

A conventional electrolytic tin- 
plating line employs about 70 guide 
rolls, of which a high proportion 
must be driven to avoid excessive 
tension in the strip. However, with 
very thin tinplate the design of guide 
rolls and of the speed controls for 
drive motors becomes difficult and 
costly if strip breakage is to be 
avoided and surface damage mini- 
mised. The problem is accentuated 
by the increase in speed of working 
which will be demanded from the 
tinplate lines of the future. BISRA, 
appreciating the need for a com- 
pletely new approach to the problem, 
explored other possibilities. Calcula- 
tions and laboratory experiments 
showed that fluid cushioning was 
technically feasible and economical 
aS a means to support light gauge 
strip. 


MECHANICAL 


In the “hover pulley” arrange- 
ment, the conventional assemblies of 
rollers are replaced by a series of 
guide surfaces with a cushion of 
fluid (gas or liquid) between them 
and the moving strip. The cushion 
is formed by injecting a quantity of 
low pressure gas or liquid between 
the strip and the guide surface. The 
principle is similar to that used in 
hovercraft vehicles in that a pressure 
rise occurs within the area bounded 
by annular (slot) jets, if these jets 
are in close proximity to a boundary 
surface. 

The resulting great reduction in 
friction losses and the elimination of 
rolls with high moments of inertia 
means that less power is required 
to move the strip, especially during 
speed changes; also, the strip need 
not be under high tension to preserve 
correct track and its surfaces will 
not be marked by contact with rolls. 

Some typical experimental figures, 
as an example, show that a single 
semi-cylindrical air cushioned 
bearing of 2ft dia, to support 
36 in. wide thin tinplate under a 
tension of 150 Ib, requires an air 
supply of 980 cu ft/min at a pressure 
of 27in. water gauge. This is 
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equivalent to a fan horsepower of 
about 9bhp, allowing for duct 
losses and fan efficiency. An impor- 
tant design parameter has been to 
keep the air pressures required 
within the capabilities of a fan, 
which is relatively cheap to install 
and maintain. 

Fluid cushioning systems offer 
possibilities of novel and more 
compact forms of plant design, 
leading to a reduction in capital 





costs. One such novel design is a 
labyrinth looping tower devised by 
BISRA, of which a pilot scale unit 
using I2in. wide strip has been 
operating in the  Association’s 
laboratories for the past six months. 
A similar arrangement can be used 


for the support and guidance of 
strip in a liquid processing tank, 
whereby a given length of strip can 
be accommodated in a tank of 
smaller volume than that required 
for aconventional serpentine arrange- 
ment. 

Head Wrightson have shown a 
keen and active interest in the hover 
pulley and a pilot rig for handling 
full-width strip has now been con- 
structed by the Head Wrightson 
Research and Development Depart- 
ment. 

The rapid progress of this project, 


Periphere! sit jet mchned to centre of 
peering sur tece 
f 


Strap supported 
by or cosbron 


Left, labyrinth looping tower. Above, semi circular 
air bearing unit. 


from the inception of the idea in 
1959 to the recent construction of a 
full scale pilot plant, has been due 
to the close cooperation between 
Head Wrightson and BISRA, acting 
under strong stimulus from a member 
firm. 


Protection Against Electrical Faults 


The Coal and Other Mines (Elec- 
tricity) Regulations, 1956, require 
that in any transformer at a mine, 
suitable provision be made to guard 
against danger arising from the 
charging of lower voltage com- 
ponents by contact with or leakage 
from higher voltage components. 

This requirement has created 
difficulties when the method of 
earth fault protection for the lower 
voltage system entails the severe 
restriction of fault currents which 
may flow should a line to earth 
fault occur on the lower voltage 
system. 

Mr. E. Maloney, of the National 
Coal Board’s Electrical Branch, has 
found that the regulation can be met 
by connecting the output line(s) 
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of the transformer and the earth of a 
device, such as a spark-gap unit, 
which will short-circuit should the 
line to earth voltage exceed a value 
which is considered safe. Operation 
of the device would cause the earth 
fault protection equipment on 
switchgear feeding the transformer to 
open. 

Should one of the devices fail 
accidentally and cause a_ short 
circuit between a lower voltage line 
and earth, such a fault could be 
made to cause the lower voltage 
earth leakage system to operate. 
Protection, as required by the regula- 
tion, is provided by the switchgear 
feeding the transformer. To give 
dual protection, the lower voltage 
system of earth leakage protection 
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could easily be arranged to operate 
under conditions of higher voltage 
system to lower voltage system fault. 

The value of current flowing 
through the spark-gap unit under 
conditions of fault between the 
higher and lower voltage system 
can be restricted by placing a 
current restricting device, such as a 
choke or resistor, in the path of the 
fault current. 


An Extension of 
Standard Prefixes 


In the modern engineering world 
units are getting both bigger and 
smaller. The ‘kilo’ (1000 times unity) 
is a small unit by many modern stan- 
dards, leading to ‘mega’ (10° times 
unity) and later prefixes—‘giga’ (10° 
times unity) and ‘tera’ (10"* times 
unity). At the other end of the scale the 
prefix ‘micro’ for one-millionth has 
now been followed by ‘nano’ (10 *) 
and ‘pico’ (10 '*), the latter already 
familiar to electronic engineers. 

International standardization on 
such prefixes is obviously import- 
ant—to avoid, for example, confusion 
between the American ‘billion’ or 
10° and the English ‘billion’ or 10° 
The following list of international 
prefixes, therefore, should provide a 
useful reference, particularly to 
engineers not fully conversant with 
some of the modern terms. 


order 
1 .000,000,000,000 or 10°* 
1,000,000,000 or 10° 
1,000,000 or 10° 
Kilo 1000 or 10° 
Hecto 100 or 10° 
Deka 10 
UNITY 


prefix 
Tera 
Giga 
Mega 


| 
Deci 10 or 0-1 or 10°" 


l 
Centi — or 0-01 or 10-* 
100 
| 
Milli —— or 0-001 or 107° 
1000 


Micro or 0-000001 or 10-° 


| 
1,000,000 


l 
1,000,000 ,000 
or 10-" 


Nano or 0-00000000 | 


I 
1,000,000 000,000 
or 0-000000000001 or 10-"* 


Pico 
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DO YOU AGCEP 
BREAKDOWNS AS 


Take any heavily stressed bearing—there’ll be several in 
vour works. Pressure, heat, overloading, or the washing 
action of water or chemicals breaks down the lubricant 
cushion between bearing surfaces. Rapid metal to metal 
wear takes place and the bearing fails—so frequently that 
you now accept it as a normal, inevitable rate of replacement. 
Callit component failure? That’s the outcome certainly— 
but the cause is lubrication breakdown. 


This is where Rocol Molybdenised lubricants go into action. 
Tough, stable, and long-wearing, they easily withstand 
extremes of pressure and temperature and operate 
efficiently under the worst conditions—often cutting 
maintenance frequency by more than half. 


‘ROUTINE’ 
INEVITABLE? 


Here's 

just one 

of the 
thousands 
of problems 
solved by 
lubricants 
in the 
Rocol range 





OVERLOADED GEARBOX 
TEMPERATURE REDUCED BY 50°F! 


industry: Heavy Engineering. 


Problem: Over loaded gearbox running 
hot, probably 170-180°F —too hot to be 
touched 


Solution: Anti-Scuffing Oi! added to 
gearbox sump. Temperature reduced 
‘almost immediately’ to about 120°F 
—no further trouble. 





Write today for comprehensive literature 
and triai sampies of Rocoi Molybdenised 
Lubricants—and remember. if you have 
a@ lubdrication dificulty. Rocol’s expert 
Technical Representatives are always 
on cali. 





When ordinary oils and greases fail— 
MODERN ENGINEERS TURN TO ROCOL MOLYBDENISED LUBRICANTS 
ROCOL LIMITED cept. n 


Genera! Buildings, Aidwych, London W.C.2. 


Tel: HOLborn 1985 


Rocol House, Swillington, Nr. Leeds. Tel: Garforth 2261 


When replying to advertisements please mention MECHANICAL WORLD, February, 1962 





in Brief.... 


Notes on New Materials, 
Plant and Machinery 


Alfred Bullows & Sons 
have added a 


Spray Unit. 
Limited, Walsall, 
5-gal version of the Hydra-spray 
to the range of Graco units for 
which they are sole U.K. distributors. 
Floor Topping.—-Tretrol Epiflor, a 
trowel applied, oil and acid resistant 
floor topping, made by Tretol 
Limited, London NW9, is now 
available in two grades, heavy duty 
and standard. 

Vacuum Brazing.._An_ electrically 
heated, cold retort furnace, designed 
for brazing components in vacuum, 
has been introduced by Royce 
Electric Furnaces Limited, Woking. 
Transmission Equipment.—The Dur- 
o-Pulse industrial data transmission 
equipment for straightforward or 
up to 24-channel multiplex trans- 
mission over long distances is avail- 
able in Britain from Honeywell 
Controls Limited, Greenford. 

High Vacuum Valves.—-A new range 
of high vacuum valves featuring 
unobstructed bores of 1, 2, 4, and 
6in. dia with hand or pneumatic 
operation is available on short 
delivery from Vacuum Research 
(Cambridge) Limited, Cambridge. 
Ejector Door.—A new bar ejector 
door for swarf pulverizers designed 
to eliminate bar damage is made by 
Christy & Norris Limited, Chelms- 
ford. 

Fork-lift Truck.—An_ inexpensive 
battery-operated fork-lift truck with 
scissor-reach action has been intro- 
duced by Montgomerie’ Reid 
Engineering Company Limited, 
Bramley Green. 

Mixing Valve.— Leonard 72, a mixing 
valve made by Walker Crosweller & 
Co. Limited, Cheltenham, combines 
thermostatic control of water 
temperature with flow control in one 
compact unit. 
Strip Panelling.— Rectangular section 
tube is used to convey the heating 
fluid in the latest form of strip 
panelling manufactured by Bright- 
side Heating and Engineering Com- 
pany Limited, [Ecclesfield, Nr. 
Sheffield. 

New Solvent.—Imperial Chemical 
Industries Limited, London SWI, 
will make 1.1.1.-trichloroethane, a 
solvent specially suitable for cold 
cleaning, under the trade mark 
“Genklene”’. 

Lock Viewer.—An illuminated probe 
primarily designed for viewing the 


MECHANICAL WORLD, 


inside of locks and padlocks through 
the keyhole and for viewing the 
inside of small components is made 
by P. W. Allen & Co., London N1. 
Impulse Cylinder.—Consultair 
Limited, Birmingham 19, have added 
a one inch bore impulse cylinder to 
their range of high temperature 
pneumatic control equipment. 
Electro-mechanical Valve... A motor 
operated stop valve which can be 
used to regulate the flow of fluids is 
made by I. V. Pressure Controllers 
Limited, Isleworth. 

Sand Separator.__The Krebs centri- 
fugal sand separator now available 
in Britain from Neldco Processes 
Limited, Bracknell, is a device for 
removing fine sand, scale and similar 
materials from water. 

Safety Torch.—A new industrial 
torch, with an unbreakable, all- 
plastics body of Rigidex is being 
produced by Watts  Fincham 
Limited, London, to comply with 
ministry standards. 

Cable-way Conveyor. Based largely 
on their hand or power operated 
single track overhead handling 
systems British Monorail Limited, 
Brighouse, have introduced a cable- 
way system for flow production lines. 
Aluminium _ Bearings.—- Aluminium 
ball bearings, made by Roballo 
Engineering Company Limited, 
London WI, are fitted in military 
radars, missile launchers and gun 
turrets when weight saving is import- 
ant, the largest so far supplied 
being of 90 in. dia. 

Dust Collectors.—Unit dust 
collectors, supplied by Dallow 
Lambert Limited, Leicester, are in 
use in the new Helena Rubenstein 
cosmetic factory. 
Couplings.—Conoseal couplings 
available from King _ Aircraft 
Corporation, Glasgow SW2, provide 
an all-metal joint capable of with- 
standing high pressures and extremes 
of temperature. 

Small-bore Benders.—Chamberlain 
Industries Limited, London E10, 
offer a complete range of compact 
self-contained, small-bore tube 
benders. 

Patenting Furnace.—-The latest wire 
patenting installation at the Don- 
caster works of British Ropes 
Limited is a 700 kW furnace designed 
by Efco Furnaces Limited, Wey- 
bridge in conjunction with British 
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Ropes engineering staff. 

Air Heaters.—Econoil X19 and X24 
air heaters, made by Nu-Way Heat- 
ing Plants Limited, Droitwich, are of 
straight through horizontal type with 
axial flow fans and suitable for 
ducted and free air distribution 
systems. 

All-round Camera.—The periphery 
camera developed by Shell Research 
Limited, Thornton, Cheshire, can 
take a continuous all round view 
and will photograph the inside 
surface of hollow objects. 

3-Way Switch Units.—Flexible roller 
curve units for switching convey- 
orized items on to spur lines, left 
right or straight ahead are in pro- 
duction at Manufacturers Equip- 
ment Company Limited, Hull. 
Photo-transistor Relay.—Photo- 
nomic Controls Limited, Leather- 
head, have perfected a new photo- 
transistor relay unit designed to 
provide a basis for automatic control 
of numerous operations. 

Bubblepak.-_ A new-style Bubblepak. 
designed to hold small items, required 
one at a time in separate airtight 
and moisture-proof compartments 
has been introduced by the packaging 
division of Gordon & Gotch, 
Limited, London EC4. 

Power Generation.—An advanced 
type of electricity generating equip- 
ment, a development of the 3 MW 
“pocket power station on wheels” 
is being produced at Bristol Siddeley 
Engines Limited, Ansty, Coventry. 
Wall Thickness Gauge.—An addition 
to the standard range of air gauges 
made by Teddington Industrial 
Equipment Limited, Sunbury-on- 
Thames, is a wall thickness gauge for 
plain bearings, cylindrical bushings 
and similar parts. 

Fuel Oil Burner.—-A new oil burner 
unit, the Senior, designed for use 
with residual fuel oil having a 
viscosity of 200 sec. Redwood I at 
100° F is marketed by Wanson 
Company Limited, Borehamwood. 
Tool Holders.._Additions to the 
Kendix range of holders made by 
Kennametal (Great Britain) Limited, 
Birmingham 4, include a further 13 
sizes in both negative and positive 
rake series; in the latter series 
holders are available in certain 
styles in 4in. and gin. square 
shank sections. 

Self-cleaning Conveyor.—A fully 
enclosed, self-cleaning, en masse 
conveyor which can be adjusted to 
suit individual length and inlet/outlet 
requirements has been introduced by 
Christy & Norris Limited, 
Chelmsford. 





No. 1200. Three dozen 
Assorted Light Expansion 
Springs, suitable for car- 
burettor control, etc. 15 - 


No. 757. Extra Light Com- 
pression, 1 gross Assorted, 
#” to 4” diam., 4° to 24° long, 
27 to 19 S.W.G. 18 - 


No. 753. Three dozen 
Assorted Light Expansion i* 
to 4° diam., 2° to 6 long, 22 
to 18 S.W.G. 12’- 





No. 760. Three dozen 
Assorted Light Compression 
Springs. 1" to 4° long 22 to 
18 S.W.G., t° to 4° diam. 76 


No. 1217. One gross 
Assorted springs. 45/- 








HAVE YOU A 
PRESSWORK PROBLEM? 


If so, the help of our Design Staff is 
yours for the asking. 








Really interested in 
Springs? “Spring Design 
and Calculations", 10th Edi- 
tion tells all—post free 12.6 
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You'll need Tool Clips. 
Hardened and Tempered. 
Sizes from t° to 2 
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No. 758. Fine Expansion 
Springs. 1 gross Assorted i” 
to i diam., i” to 2” long, 27 
to 20 S.W.G. 18 - 





Let 
Terry's 
assorted 
SJelanale f 
help 
with 


your 
experiments 


Pick the spring you want, 
when you want it, from our 
fine range of small Boxed 
Assortments of Experimental 
Springs. We can show you 
only a few from the range 
here. Send a postcard for 
our full list—and if ever 
you're stuck with a Spring 
problem our Research 
Department will be pleased 
to put their long experience 
at your disposal. 


TERRYS 


for SPRINGS 


C)® 


Cut Production Costs with 
Terry's Wire CIRCLIPS. 
We can supply immediately 
from stock—from ¢’ to i’. 





HERBERT TERRY 
& SONS LTD 


REDDITCH - WORCS. 

(Makers of Quality Springs, Wireforms 
and Presswork for over 100 years) 

All prices quoted subject 

to trade discount. 
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Mechanization of Motion. By Lee 
Harrisberger. London, 1961; 
John Wiley & Sons Limited. 68/- 
net (by post 69/3). 363 pp. 5} « 9 in. 
The author of this book takes the 

view “that design is not an art; 
that the creative thinking leading 
to the development of a unique and 
satisfactory solution is a rational 
process of synthesis and analysis”. 
However much this point is arguable 
in general it is practicable in the 
context, for mechanism, as Paul 
Grodzinski’s* work has shown, 
lends itself to synthesis by reason 
of the ordered system of elements of 
which it is composed. The technique 
is explained in the first chapter 
where the author shows how ideas 
are evaluated and developed—an 
introduction which could have the 
valuable effect of making the 
student realise how very much 
success depends upon experience. 
The basic elements are then des- 
cribed and the reader introduced to 
their combination in equivalent 
mechanisms, to the basic methods of 
mechanisation and the forms in 
which motion is encountered in 
machinery. The remainder of the 
book, comprising Parts II and III, 
deals with the mechanization of 
uniform rotary and nonuniform 
motion, the first dealing with rotary 
transmission, rolling motion, gear- 
ing and gear trains, and _ the 
second with cams, noncircular gear 
trains, and linkages. While there is a 
considerable technical content to the 
book its primary interest is un- 
doubtedly the combination of this 
with the instruction given in ideal 
formation and solution synthesis, 
directed primarily to students. The 
combination is something relatively 
new and because of this it will 
probably interest many experienced 
engineers, if only as a means of 
comparing the modern ordered 
approach with the one which they 
have evolved for themselves. 


* Paul Grodzinski, A Practical Theory of Mechanisms. 
Manchester, 1947; Emmott & Co. Limited. 


Popular Lectures in Mathematics. 6 
Vols. London, 1961; Pergamon 
Press Limited. Vol. I, 7/6 net (by 
post 8/1). Vols. II to VI, 10/- net 
each (by post 10/7 each). 57, 66, 58, 
79, 86, & 60 pp. 54 x 84 in. 
These six volumes are translations 

from the Russian and are detailed 


expositions of the particular subjects 
indicated by the titles, and while 
described as “popular” are for those 
with mathematical knowledge at 
Russian secondary school level. Vol. 
1., “The Method of Mathematical 
Induction”, by I. S. Sominskii, 
explains the method of testing the 
validity of a hypothesis and contains 
a large number of examples and 
exercises. Vol. II., ‘Fibonacci 
Numbers”, by N. N. Vorob’ev, deals 
with the numerical consequences of 
the classical rabbit breeding problem 
and gives examples of their occur- 
rence in continued fractions and 
geometry. Vol. III., “Some Applica- 


books 


tions of Mechanics to Mathematics”’, 
by V. A. Uspenskii, uses visual 
conceptions of rods, sliding rings, 
cords and the like to create concep- 
tions of the solutions to problems in 
geometry and the theory of numbers. 
Vol. IV., “Geometrical Constructions 
Using Compasses Only”, by A. N. 
Kostovskii, deals with a specialized 
and rather restricted approach to 
practical geometry which might seem 
like art for art’s sake were it not 
that experience of such exercises can 
be a short cut to profitable experience 
for the diligent. Vol. V., ““The Ruler 
in Geometrical Constructions”, by 
A. S. Smogorzhevskii, is in like case 
but with a different instrument. Vol. 
VI., the last of the series, by P. P. 
Korokin, with the title “Inequali- 
ties”, is devoted to a study of, to 
quote the author, “some remarkable 
inequalities which have played a 
large part in various branches of 
higher mathematics, and with their 
application as far as finding the 
greatest and least values of numbers, 
and the calculation of some limits”. 

The treatment throughout is clear, 
systematic and to the point—which 
means that it is for those with suffi- 
cient mathematical knowledge (say 
O-level)—though decidedly spec- 
ialized and therefore all the 
more interesting for those with the 
inclination. 


Properties of Materials at Low 
Temperatures (Phase 1). General 
Editor, Victor J. Johnson. London, 
1961: Pergamon Press Ltd. £10 net 
(by post £10-3-6). 161 pp. 8$ x 11 in. 
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This compendium is in fact a 
report prepared by the U.S. National 
Bureau of Standards Cryogenic 
Engineering Laboratory. It is in the 
form of separate sheets, mostly 
tables and charts, enclosed in a 
substantial binder fitted with release 
gear so that sheets can be removed 
and replaced, and there is space for 
further sheets such as the user of the 
material may wish to add from time 
to time. The importance at the pre- 
sent time of the data here collected 
stems from current needs of engineer- 
ing designers working on nuclear 
reactors, controlled thermonuclear 
reactions, high altitude flight, 
missiles, rockets and the like. The 
present volume is described as 
“Phase I’ and is derived from an 
extensive literature search, the 
sources forming the bibliographical 
and reference material recorded in 
Part III. The first two parts present 
data on ten specified properties of 
ten of the most common cryogenic 
fluids, and on three properties of a 
number of solids used at low 
temperatures. Metric units are used 
for primary coodinates but in all cases 
the charts have alternative coordinates 
n “English” or engineering units. 

Further phases are planned for 
this valuable project and Phase II is 
stated to be already well under way. 


Computer Applications, 1960. Edited 
by Bengamin Wittman and Andrew 


Ungar. New York, 1961; The 

Macmillan Company. 43/- net 

(by post 43/10). 193 pp. 6* 94 in. 

In 1960 the Armour Research 
Foundation of the Illinois Institute 
of Technology sponsored a “Com- 
puter Applications Symposium”, 
of which this book may be regarded 
as the official record. It is in two 
parts, the first dealing with business 
and management applications and 
the second with the use of the 
computer in engineering and scienti- 
fic work. The first group’ranges from 
the handling of ten million sub- 
scription records to economic 
research and general brokerage 
accounting. The second comprises 
the solution of normal numerical 
weather problems, systems and stan- 
dards preparation for a new com- 
puter, computer design of optical 
lens systems, Loglan (a severely 
logical language) and the machine, 
data communication between re- 
mote machines, observations of Algol 
(a computer “language’’) in use, the 
role of a professional society in 
programme exchange, and a general 
discussion on engineering and 
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INSIDE MONT BLANC 


BANDS OF RAWLPLU 
POABOLTS 


In this gigantic enterprise —a 7 mile road tunnel through the rock 
heart of Mont Blanc—the accent everywhere is on ultra-modern 
efficiency, both as to machinery and methods. These include the use 
of thousands of Rawlplug Roof Bolts —for bolting rock strata over 
the tunnel, for holding steel roof-supports and fixing protective net- 
ting. and for holding rigidly in place the enormous ventilation and 
extraction tubes. Rawlplug Roof Bolts are one of the many Rawlplug 
Fixing Devices for speed and strength. 


RAWLPLUG ROOF BOLTS have these special features: 

(1) Shields and studs can be placed and hand tightened at desired 
depth prior to assembly of plates, beams, etc. 

(2) No setting tools or special] gear required. 

(3) Can be tightened either with an impact wrench, nut runner or 
manually, using keys or torque spanners. 

(4) Rawlplug Roof Bolts are recoverable. 


Photographs by courtesy of Societa Italiana per Condotte D’ Acqua di Roma 
Fixing steel wire netting with Rawlplug Roof Bolts to protect 
personnel from falls of rock. Here the tunnel has reached a 
Write now for full technica nils for your refere file depth of 2,300 metres of the total 5,850 metres of the Italian 
Section. (Atlas-Copco *‘Lion" rock drills are driving the tun- 
nel from a 30-ton, four-decked drilling platform). 


FIXING DEVICES FOR SPEED AND STRENGTH 
THE RAWLPLUG CO. LTD - CROMWELL ROAD - LONDON - SW7 
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scientific applications. 

It appears from some of the 
remarks in these papers that the 
experience of computer specialists 
has not so far been uniformly 
happy. They are specialists and in 
most establishments seem to be 
limited to providing answers to 
problems. It is suggested—and this 
may well be true—that this will not 
bring the best results as regards the 
development of the computer in 
the organization. A_ constructive 
place will have to be found for them; 
either that or the people who want 
the answers will have to become 
proficient in the art of programming. 


Steelwork Design.—- Two new 
brochures have been published by 
the British Constructional Steel- 
work Association, Artillery House, 
Westminster, London SW1. Brochure 
No. 15, “Composite Construction 
for Steel Framed Buildings”, pre- 
sents for the assistance of the 
designer the sectional properties of a 
range of composite sections suitable 
for use in steel framed buildings. 
The use of concrete floors and steel 
beams in composite construction, 
wherein all or most of the compres- 
sion due to bending is taken by the 
floor slabs and the tension taken by 
steel beams will result in considerable 
reduction in the weight of steel used 
for beams. Brochure No. 16, “Steel 
Frames for Multi-Storey Buildings”, 
illustrates the application of B.S. 
449/1959 to the design of multi- 
storey building frames. Two design 
examples are given with complete 
calculations, the first is the frame- 
work for a typical modern office 
block 20 storeys high and the second 
the framework of an &-storey building 
in which wind loads are dealt with by 
utilizing the “‘portal method” result- 
ing in bending moments due to 
wind loads on both beams and 
columns. 

Ambulance Arrangements in Fac- 
tories._The existing legal require- 
ments relating to ambulance arrange- 
ments in certain factories are 
amended in the Blast Furnaces and 
Saw Mills Ambulance (Amendment) 
Regulations, 1961, S.1. 1961, No. 
2434, (H.M.S.O., price 3d. net) and 
the Chemical Works Ambulance 
(Amendment) Regulations, 1961, 
S.1. 1961, No. 2435, (H.M.S.O. price 
3d. net), which came into force on 
January 19, 1962. The premises to 
which these regulations apply are 
blast furnaces, copper mills, iron 
mills, foundries and metal works, 
saw mills, factories in which articles 
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of wood are manufactured and 
chemical works. 

Rural Electrification. At its eighth 
session the U.N. Committee on 
Electric Power decided, at the request 
of the Economic Commission for 
Europe. to undertake a study of 
rural electrification which would 
make available the results obtained 
in countries which had been dealing 
with such problems for a long time. 
A working party was subsequently 
set up and has now published its 
fifth series of reports. It contains 
seven studies by experts mainly from 
Eastern Europe and is obtainable 
through H.M.S.O. 

Trading with Finland... The London 
Chamber of Commerce sent a small 
mission to Helsinki in May 1961 at 
the invitation of the chairman of 
the Finnish-British Trade Association 
with the purpose of examining the 
current situation regarding Britain’s 
exports to Finland. The recently 
published report of the mission will 
be of interest to many businessmen 
and is obtainable from the London 
Chamber of Commerce (Inc.), 69 
Cannon Street, London EC4, price 
5/- post free. 

Grinding Carbide Turning Tools. 
Following the introduction of 
cemented carbide cutting tools, 
various researches have been carried 
out by the Production Engineering 
Research Association with the aim 
of establishing the most efficient 
method of grinding. Some of the 
conclusions arrived at are contained 
in report No. 49 published by the 
association at Melton Mowbray, 
Leicestershire, price 7/6. 

Data on Housing.—The United 
Nations “Annual Bulletin.of Housing 
and Building Statistics for Europe, 
1960 (obtainable from H.M.S.O., 
price 5/-) contains data relating to 
all European countries including the 
Soviet Union and for comparison 
purposes United States statistics are 
included. It provides valuable infor- 
mation concerning the relation of 
housing to population, type of 
houses, costs, rents, labour, etc. 
Ionising Radiations.— Precautions for 
the protection of factory workers 
and others against the potential 
hazards and dangers arising from 
the use of ionising radiations in 
industry are discussed in a new 
booklet, “‘Ionising Radiations: Pre- 
cautions for Industrial Workers”, 
No. 10 in the Safety, Health and 
Welfare Series published by the 
Ministry of Labour. (H.M.S.O. 2/6 
net). 

Safety and Health in Industry. At a 


1962 


February, 


time when the Chief Inspector of 
Factories report shows the 1960 
total of industrial accidents to be 
190,266, with 675 ending in death, a 
new edition of “Safety & Health in 
Industry” is available without cost 
from The Industrial Health and 
Safety Centre, 97 Horseferry Road. 
London, SWI. The seven major 
sections of this 150 page publication 
cover machine guarding, industrial 
health engineering, personal protec- 
tion, material handling, housekeeping 
and maintenance, fire protection, 
and general matters. 





New Standards 


Roller bearing axleboxes for railway 
rolling stock (B.S. 3438:1961). 
Price 5 -. 

Axlebox housings for roller 
bearings are dealt with in this 
standard, but no details are given of 
the bearing itself. Leading dimen- 
sions and suitable materials are 
given for a range of sizes of axlebox 
housings for locomotives and rolling 
stock fitted with bearings outside the 
wheels. A system of classification is 
used which provides for two alter- 
native sizes of axlebox for each 
size of axle stub-end. Also included 
is a table which gives suggested 
loading for these stub-ends for various 
railway duties divided amongst 
locomotives, carriages, and wagons. 


Copper for electrical purposes. 
Strip with drawn or rolled edges 
(B.S. 1432:1961). Price 7/6 
In this new edition the scope has 

been narrowed so that it embraces 

strip only up to 6 in. wide, and only 
strip, the edges or corners of which 
are finished by a process which gives 
closer tolerance on width than are 
given by slitting, shearing or other 
edge cutting processes. Strip over 
6in. wide, and any strip or sheet 
manufactured to wider tolerances on 
width, are now included in the 
revision of B.S. 899. 


Lubricating nipples. Part 2. Heavy 
duty lubricating nipples (B.S. 1486: 
Part 2: 1961). Price 6/-. 

The standard deals with the overall 
dimensions, thread sized and body 
materials for heavy duty lubricating 
nipples. Two types of nipples are 
specified: industrial button-head 
nipples for use on heavy machinery 
and giant button-head nipples for 
use on heavy machinery where 
larger volumes and heavier bodied 
lubricants are required. 





British Standards 
London WI! 


Institution, 2 Park Street, 
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AND See LIFE’ 


[HICH SPEED STEEL] 
USE AN ECLIPSE FRAME 


‘Eclipse’ hacksaw blades and other tools are made by james Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors 


UHS! 
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Personal 

THE appointment of Mr. W. Atkinson 
Adam, M.1.Mech.E., as managing director 
of the three British divisions of The Yale & 
Towne Manufacturing Company was 
recently announced. Three new directors to 
the British Divisions are also announced. 
They are Mr. G. F. H. LeRoy (works 
director) and Mr. A. Langford (technical 
director) of the Materials Handling 
Division, Wednesfield, and Mr. C. G. 
Smith (technical director) of the Lock & 
Hardware Division, Willenhall 


Mr. Arthur Sykes, O.B.E., B.Sc., Wh.Ex., 
M.1.Mech.E., has retired from the David 
Brown organization after 564 years service. 
Mr. Sykes is an international authority on 
gears and gear cutting machines. 


Dr. J. R. Mortlock, B.Sc.(Eng.), M.LE.E., 
Mem.A.LE.E., has been appointed assistant 
chief engineer (Engineering Services), AEI 
(Manchester) Limited. He retains his 
position as chief engineer, AEI Systems 
Engineering Department. Mr. Tom Wight- 
man, assistant superintendent of the Large 
Turbine Department at the AEI Trafford 
Park Works, retired on November 30 after 
37 years’ service. He is succeeded by Mr. 
R. Harrison who joined Metropolitan- 
Vickers Electrical Company Limited, as an 
apprentice in 1937. 


Mr. F. E. L. Copley and Mr. A. C. Hobdell 
have joined the staff of The Drop Forging 
Research Association. ~ 

Mr. Arnold Carr, deputy chairman and 
assistant managing director of Thos. W. 
Ward Limited, Albion Works, Sheffield, 
has been appointed joint managing director 
of the company 


Mr. F. H. Beasant, B.Sc., M.LE.E., 
M.1.Mech.E., M.I.Loco.E., has been 
appointed manager-traction of Brush 
Electrical Engineering Company. He has 
been deputy manager since joining Brush in 
1959, 


Mr. H. C. Mayer, F.A.C.C.A., executive 
director and secretary of Griffin & George 
Limited and its subsidiaries, has been 
appointed deputy managing director of the 
group. Mr. Martin Lyth, M.A., 
A.M.1.Mech.E., has recently been appointed 
director of supplies to Griffin & George 
(Sales) Limited. 

Mr. S. Shepherd-Smith, managing director 
of Austin Hoy & Co. Limited, has been 
appointed to the board of the parent 
company. 

Mr. Michael J. L. Brook has been co-opted 
to the board of Brook Motors Limited, 
Huddersfield, as production director. 


Mr. P. McGregor, Ross M.A., has been 
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appointed chief development engineer in 
charge of the engineering development 
design office of the Tube Investments’ 
Research and Development Organization. 


Obituary 

WE regret to record the death last December 
of Mr. George W. P. Page, A.C.G.I., 
A.M.LE.E., who until his retirement at the 
end of 1953 was a member of the staff of 
the publicity department of the then 
British Thomson-Houston Company, 
Rugby. 

WE regret to record the death in November 
last of Mr. James Towell, Assoc.1.E.E., 
sales engineer, AEI Electronic Apparatus 
Division, New Parks, Leicester. 


WE regret to record the death in December 
last of Mr. D. O’Brien Minogue, director of 
engraving at Edward Pryor & Son Limited, 
Sheffield, 10. 

WE regret to record the death of Mr. 
J. H. Norman, depot manager of Croydon 
depot of Kerry's (Great Britain) Limited. 


WE regret to record the death of Sir 
Greville _Maginness, K.B.E., of Tube 
Investments Limited 


WE regret to record the death of Mr. 
John Waddell in December, which brought 
to a close an association of nearly 72 
years with The D. P. Battery Company 
Limited, of Bakewell, Derbyshire. 

We regret to record the death of Mr. 
Frank Thompson-Schwab, chairman of the 
Darwins Group of Companies and of 
Balfour and Darwins Limited. 


Addresses 


BLaw Knox Limitep, Construction Equip- 
ment Division, is now located in new 
headquarters at Short’s Way, Rochester 
Kent. All sales and engineering enquiries 
should be addressed to Rochester 
Telephone number Chatham 41041. 


Square D Limitrep announce the opening 
of a new branch office at Druslyn House, 
De-La-Beche Street, Swansea. Mr. R. A. S. 
Richardson has been appointed branch 
manager. 

POLLARD BaLt AND ROLLER BEARING 
Company Limited, announce the formation 
of the Pollard Ball and Roller Bearing 
Corporation, with registered offices at 
$21 Fifth Avenue, New York 17, N.Y. 


THE service department of Dowty Rotol 
Limited is now at Cheltenham Road, 
Gloucester. Telephone No. Gloucester 
24431. Telex 4346/7. Dowty Fuel Systems 
Limited Service Department will continue 
to operate from Arle Court, Cheltenham. 
Telephone No. Cheltenham 53471. Telex 
4346/7. 
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E.M.O. INSTRUMENTATION LimiTeD, of 
Western Road, Bracknell, have 
changed their name to The Barden Corpora- 
tion (U.K.) Limited. The Barden Corpora- 
tion of Danbury, Connecticut, are manu- 
facturers of high precision bearings in 
America. The change of name has been 
effected to show the identity of interests 
which has now been established between the 
two companies 


now 


THe southern area office of Fielden 
Electronics Limited has moved to larger 
premises at 181-183 Earls Court Road, 


London SWS. Telephone Freemantle 7866. 


AN office of the Midland Region of the 
Home District Office Division of Associated 
Electrical Industries Limited was opened 
at Coventry on December 4. The address 
is Associated Electrical Industries Limited, 
District Office, Alma Street, Coventry. 
Telephone No. Coventry 24181. Mr. R. C. 
Jenkin is appointed manager. The office is 
responsible for sales of general industrial 
products made by AEI 


a. <a LIMITED, 


PARTNERS 
design, development and _ consulting 
engineers, have now moved to Irwin 
House, 118 Southwark Street, London 


SE1. Telephone: WATerloo 1971 (P.A.B.X) 


IRWIN AND 


TOWN WooDHOUSE LIMITED, with 
registered office and accounts department 
at Wakefield Road, Brighouse, is the new 
trading company formed by the amalga- 
mation of Fredk. Town & Sons Limited 
and Woodhouse & Mitchell 


Contracts and 
Work in Progress 


ASSOCIATED ELECTRICAL 
Limited.—Contract value £445,000 placed 


INDUSTRIES 


by the South of Scotland Electricity 
Board for switchgear for stations within 
the Edinburgh and Borders Area 

Order from the C.E.G.B 
nearly £14 million for 2000 MW of generat- 
ing plant for Eggborough Power Station, 
Yorkshire. 

Order from the China Light and-Power 
Company for a 60 MW turbine generator 
with condensing plant, de-aerator and 
auxiliaries for the Hok-Un pewer station 
in Hong Kong. 

Electronic Apparatus Division. Two orders 
covering the supply and commissioning of 
40 flue dust monitors from Babcock & 
Wilcox Limited. The equipments are to be 
installed at C.E.G.B. generating stations at 
West Thurrock and Rugeley Construction 
(Cables and Lines) Division: Contract 
worth £118,000 from the London Electricity 
Board to reinforce the power transmission 
network in the Wimbledon area. Motor and 
Control Gear Division: An initial contract 


valued at 





cut RICHARDS 
your 


machinery 
handling 
time 


WITH A YALE 


PLANT HANDLING We produce a wide 
range of fastenings 
comprising a full range 
of sizes of Commercial 
Quality Black Bolts 
and Nuts in Mild Steel 
26/30 Ton Tensile to 
the latest B.S. 
Specifications. Our 
other lines include 
“Hi-Strain' Bolts and 
Nuts, Bright and Cold 
headed Bolts and 
Nuts, Alloy Steel Studs, 
Carbon Nuts, High 
Strength Friction Grip 
Bolts, Permanent Way 
Fastenings and 
Telegraph Ironwork. 


BOLT & NUT 





One man and a Yale plant handling truck can 
shift machinery weighing up to 5 tons 
in a fraction of the time taken by more 


conventional methods. 

This specialised truck has a tilting platform Se Nn d 
which can be angled until flush with the floor. 
The load is then drawn on to the platform by 
the Pul-Lift fitted at the front of the truck. fo r Ou r 
When the load is secured (the platform is 
pierced with holes and fitted with strong rings) 
the truck is ready to move off. cata | O U es & 

The Pul-Lift is detachable and can be used 
for all kinds of other pulling and lifting jobs. 8 
Yale Plant Handling Trucks come in capa- 
cities of 2, 3 and 5 tons. Stoc k | | sf 
THE VALE ADVISORY SERVICE will gladly give 
you free advice on any aspects of materials hand- 


ling. A Free booklet giving information about 
Yale trucks and hoists will be sent with pleasure. 


yinsiaiententestentostenienteniontention ' 


To " 


Charles Richards & Sons Limited | 
P.0. Box 23 Darlaston, Wednesbury, Staffs | 
Telephone: James Bridge 3188 (8 lines) | 


The world’s largest 

range of materials 

handling equipment 
THE YALE & TOWNE MANUFACTURING COMPANY 


NAME 
BRITISH MATERIALS HANDLING DIVISION DEPT. mw2 ADDRESS 
WEDNESFIELD STAFFORDSHIRE 


ee elec ts 08 
Ree | | 
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valued at £182,000 has been placed by 
Drive Applications Limited, 
London, covering the supply of electrical 
equipment for nine Crabtree double- 
width printing presses for the ‘Birmingham 
Post and Mail’. Heavy Plant Division: 
Orders worth nearly £440,000 have been 
placed by Stewarts and Lloyds Limited, in 
connexion with plans for re-equipment and 
construction at Corby, Northants. 
Two overseas orders for aluminium smelters 
in Australia and Norway. Motor and 
Control Gear Division: Electrical equipment 
valued at £130,000 has been ordered by 
Ransomes and Rapier Limited for a giant 
walking dragline which they are supplying 
to Italy. Transformer Division: Order from 
the Southern Project Group of the Central 
Generating Board for four 
MVA_ generator transformers for 
the 275 kV supergrid at 
‘B” Power Station, Essex. Switch- 
gear Order worth approximately 
£250,000 in connexion with a new C.E.G.B. 
275/33 kV sub-station to be established at 
Aldwarke Division: 
Order of substantial value for radar 
has been placed by the 
Swedish Navy Board. These units are to 
operate in conjunction with coastal sur- 
veillance equipment previously 
supplied by AEI. Construction (Cables and 
Lines) Contract worth £50,000 
awarded by the South Eastern Electricity 
Board to reinforce the 11 kV distribution 
system between Dartford and Wilmington, 
in Kent 

WESTINGHOUSE BRAKE AND SIGNAL Com- 
pany Limited.—Supplied to Richard 
Thomas & Baldwin Limited, Ebbw Vale. 
Rectifier equipment to provide d.c. for 
the preparation and tin plating of steel 
strip travelling at up to 1500 fpm—nearly 
17 mph 

Sovex Limitep, mechanical handling 
engineers, Erith, Kent,—Order for mail 
handling plant for the Oslo Head Post 
Office placed by the Norwegian Postal 
Administration 

STURTEVANT ENGINEERING COMPANY 
Limited, Chemical Engineering Division. 
Contract awarded by Midland Silicones 
for design and construction of tank farm 
additions complete with piping network. 
This will give an increased storage capacity 
of 120,000 gallons of raw materials and 
products. 
LAURENCE 


Electrical 


new 


Electricity 
400 
connexion to 
Tilbury 
Division 


Electronic Apparatus 


display units 


radar 


Division 


ScoTl & 
Further 
motors for 


ELECTROMOTORS 
Limited, received for 
electric Point Power 
Station, New South Wales, bringing the 
total value of contracts in hand for this 
£300,000. The company 
also has substantial contracts in hand for 
power station auxiliary motors for other 
stations in Australia, New Zealand and 
Canada 

Hersert Hunt & Sons Limrrep, machine 


orders 


Vales 


Station to over 
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tool manufacturers, Elsinore Road, Old 
Trafford, Manchester..Order for three 
reamer flute milling machines from Morse 
Twist Drill & Machine Company, Mass., 
U.S.A. 

Erco Furnaces Limitep.—Orders valued 
at over £100,000 for heat treatment 
equipment to be installed in the new Rootes 
factory at Linwood, near Paisley, Scotland, 
where the new small Hillman car is to be 
produced. 

SUFFOLK IRON FouNDRY (1920) LimireD 
Further order from Cuba worth £7,000 for 
oxy-acetylene equipment, including welding 
and cutting blow-pipes and spares. 
WitutamM Bosy & Co., Rickmansworth, 
Herts.--Order for automatic base exchange 
equipment for the Battersea plant of 
Express Dairy. 

W.C. Houimes & Co. Limrrep, Huddersfield. 
Gas Cleaning Division.—Orders to the 
value of £225,000 for gas cleaning plant for 
English Steel Corporation Limited. 
STRACHAN & HENSHAW LimITED, Bristol 
Order valued at more than £140,000 for 
high-speed iron ore unloading equipment 
at Port Etienne in Mauretania, West Africa. 
It has been placed by SABOST of Paris, 
who are the main contractors for the 
MIFERMA (Societe Anonyme des Mines 
de Fer de Mauritanie) iron ore shipping 
project. Order valued at over £136,000 placed 
by Robins Conveyors (South Africa) Pty. 
Limited, of Johannesburg, for high 
capacity ore wagon handling and unloading 
equipment to be installed at Port Elizabeth, 
South Africa. 


Business Developments 


Company Acquisitions 

IN agreement with John Brown & Co. 
Limited, Stanley Works (G.B.) Limited, 
tool manufacturers, have purchased all the 
shares in the power tool firm of S. N. 
Bridges & Co. Limited. 

Vickers LimITeD are completing negotia- 
tions for the acquisition of 60°, of the 
equity in All Wheel Drive Limited of 
Camberley; the balance of the shares, 
40°,, will be held by Clark Equipment 
International. 


Trading Agreements 

FOLLOWING the recent acquisition of 
certain of the interests of the Pulsometer 
Engineering Company Limited of Reading 
by G. & J. Weir Holdings Limited, the 
products of Joseph Evans and Sons 
(Wolverhampton) Limited are now being 
marketed by G. & J. Weir Limited. 


THe Owen ORGANISATION has signed an 
agreement with V/O “Machinoexport™ of 
Moscow for the distribution of a very 
wide range of Soviet welding equipment in 
most countries of the Commonwealth and 
the U.S.A. 
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Yat Trojan tractor shovels are to be 
sold and serviced in the United Kingdom 
directly to customers through the established 
sales and service organization of the 
British Materials Handling Division of 
The Yale & Towne Manufacturing Com- 
pany, Wednesfield, Staffs 
Soie selling agents for 
valves manufactured by 
matics Limited are I. V 
trollers Limited, 683 
Isleworth, Middlesex 
ROCKWELL Macuine Toot Company Lip., 
have been appointed sole U.K. selling 
agents for Sundstrand Arter rotary and 
cylindrical grinding machines 


the U.K for 
Industrial Pneu- 
Pressure Con- 
London Road, 


Meeting Demands for 


Rubber Components 
the 
from 


DemManps from aircraft industry in 
particular and the and 
mechanical engineering industries are being 
met by Precision Rubbers Limited of 
Bagworth, Leicester, by a new and enlarged 
press shop at their Silicone Works at 
Shepshed, and additional facilities at 
Bagworth, including a engineering 
department and tool room. A new factory 
is being erected at-Newbold Verdon, near 
Bagworth for the production of special 
new compounds for the aircraft industry, 
and this is expected to be in operation early 
in the new year. Research and develop- 
ment laboratories have also been extended 


electrical 


new 


Safety in Construction 

IN an effort to help check the continuing 
rise in accidents on construction sites, 
The Royal Society for the Prevention of 
Accidents, Industrial Safety Division 
has arranged special building and 
civil engineering accident prevention 
courses, the fourth of which will take place 
at the Civil Defence Staff College, Sunning- 
dale from February 25 to March 2, 1962 
In 1960 there were 20,584 reported acci- 
dents on construction sites and 277 of them 
were fatal. Applications should be sent 
to the Training Officer, Industrial Safety 
Division, RoSPA, 52, Grosvenor Gardens, 
London SWI. 


Industrial Engine 
Conference 


Tue Ford International Engine Conference 
was held in London in November last. It 
was the third such conference of the in- 
dustrial engine division and was attended 
by 27 delegates from nineteen countries 
from all over the world 


Demonstrations 

From February 5-16 The Press & Shear 
Machinery Company Limited, London will 
be holding a demonstration of the newest 
types of sheet metal working and forming 
machinery. 





EDGAR ALLEN 
LIME BURNING PLANT 


This is a 180-ft rotary kiln producing 7 
tons of burnt lime per hour in Israel. The 
burnt lime is used in cement manu- 
facture and Edgar Allen & Co. Ltd. 

can also manufacture cement plants 

as complete “turnkey” jobs. The 

burnt lime can be hydrated for 

mortar or, on the other hand, 

used as a fertiliser. The 

Engineering Dept. of Edgar 

Allen also manufacture 

crushing and grinding 

machinery and ball 

mills to suit all 

applications. 


EDGAR ALLEN & CO. LIMITED . SHEFFIELD 9 
Please send data on Lime Burning Plant to:— 


EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEELWORKS ~- SHEFFIELD 9 POSITION ....... 
FIRM 
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Calendars 

The calendar and 
Coulson Limited Bridgeton, Glasgow, has 
an attractive colour photograph of Scalpay 
Island, Skye 

Burton Griffiths and Co. Limited, a 
member of the B.S.A. Tools Group, have 
produced a handy turn-over desk calendar. 

The beauty of the homeland is the theme 
of the calendar Hawker Siddeley 
Industries Limited, Duke’s Court, Duke 
Street, St. James’s, London SWI, and this 
is illustrated by a charming colour photo- 
graph for each month 

Ciba (A.R.L.) Limited, Duxford, Cambs, 
on the other hand show the beauty of the 
Rhineland on their calendar. The 
colour photographs are masterpieces 

Denys Law painted the picture of the 
Wherry Mine on the calendar issued by 
Holman Brothers Limited, Camborne. 

The calendar of Lang Pneumatic Limited, 
Wolverhampton, has a tear-off daily pad. 

Hunslet 138 hp 270 hp 
hydraulic locomotives in service in Spain 


issued by Mavor 


from 


twelve 


and diesel 
form the subject of the painting illustrating 
the calendar of the Hunslet Engine 
Company Limited, Leeds 10 

Chloride Batteries Limited, Exide Works, 
Clifton Junction, Nr Manchester 
generously give twelve delightful examples 
of female beauty from various countries 
in colour photographs 

A large 


with their calendar. 
painting of Kinvarra, Co. 
Galway by Rowland Hill beautifully 
reproduced in accompanies the 
calendar of Alex Cowan & Sons Limited, 
Penicutk, Midlothian, Scotland. 

Another charming painting of Ireland, 
this time of Fair Head, Co. Antrim 
by Maurice C. Wilks, appears on the 
calendar from Davidson & Co. Limited, 
Sirocco Engineering Works, Belfast. 

Brooks Motors Limited, Empress Works, 


colour 


Huddersfield, have issued a turn-over desk 
calendar with full colour illustrations of 
old locomotives 

In their new calendar Edgar Allen & Co 
Limited, Imperial Steel Works, Sheffield 9, 
have selected some colourful and interesting 
scenes depicting the beauty and industry of 
Sheffield and district 

The various products of Crofts (Engineers) 
Limited, Bradford, Yorks, which include 
couplings, gears, rollers, drives, clutches and 
brakes, illustrate the company’s calendar 
The same company have also issued a desk 
calendar for the first quarter of the year. 


Components in Rubber 

Tempered Rubber Components Limited, 
P.O. Box 17, Warren Street, Sheffield 4, in 
manufacturing a range of 
moulded and extruded products in a wide 
both natural and synthetic- 
based compounds, are expert in the bonding 
of rubber to metals. 

They have issued a number of brochures 


addition to 


variety of 
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detailing the various fields in which their 
products are used. 
Steelwork 

“Dorman Long Illustrated 1961" an 
illustrated booklet issued by Dorman, 
Long & Co. Limited, G.P.O. Box No. 1}, 
Zetland Road, Middlesbrough, outlines 
the activities of the company during the 
past year. These included development 
work with steel and oxygen, the production 
of plastic coated steel sheets, expansion in 
West Africa, the erection of bridges in 
various parts of the world, and other work 
Broadcast and TV Equipment 

The comprehensive range of broadcast 
and television equipment now-offered by 


Trade Literature 


Readers interested in any of the 
catalogues reviewed here can 
obtain copies mentioning 





MECHANICAL WORLD when 


writing to the firms concerned, 





EMI Electronics Limited, Hayes, Middlesex 
is described in a new leaflet. Among the 
many cameras mentioned is a remotely- 
controlled dust proof colour camera 
suitable for industrial applications. A 
primary feature of the camera is its original 
and efficient optical system which gives 
outstanding light sensitivity and high 
quality colour reproduction. 


Steel Castings 

Hadfields Limited, East Hecla Works, 
Sheffield 9, have available a new booklet, 
No. 466S, detailing all the current British 
and American standard specifications for 
steel castings. A selection of European and 
Swedish castings specifications similar to 
the carbon steel specifications of B.S. 3100 
is also given. 
Welding Aluminium 

With the increasing use of welding as a 
method of joining aluminium, and the 
considerable advances that have been made 
in technique during the past few years, 
Alcan Industries have brought up to date, 
and considerably enlarged, their book 
“Welding Aluminium”. The new edition 
makes special reference to the arc-shrouded 
processes—tungsten inert gas (TIG) and 
metal inert gas (MIG) but space is now 
given to a description of other welding 
processes. 
Renold Transmission Equipment 

Hans Renold was the inventor of the 
bush roller chain, for which he secured a 
patent in the year 1880; this original 
Renold patent forms the basis from which 
all precision roller chain manufacture 
throughout the world has stemmed. Today 
the company is the largest producer of 
precision roller chains in the world, operat- 
ing seven factories in the United Kingdom 
with further plants in France, Australia and 
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Canada. A new leaflet illustrating a few 
products from the complete range as well 
as comprehensive catalogues are available 
from Renold Chains Limited, Renold 
House, Wythenshawe, Manchester 
Synthetic Fibre Belting 

Turner Brothers Asbestos 
Limited, P.O. Box 40, Rochdale, have 
contributed, in no small way, towards 
advances made in belting technology by 
their research, development and extensive 
trials with new and improved products 
Synthetic fibres are being increasingly used 
in beltings and this is the theme of a new 
booklet issued by the company which 
discusses the salient features of nylon, 
rayon and “Terylene” fibres and gives 
details of their strength and outstanding 
characteristics 
Mechanical Handling Equipment 

Sovex Limited, Erith, Kent, are mechani- 
cal engineers, specializing in the design and 
manufacture of a wide range of mechanical 
handling equipment. A brief introduction 
to their works and to some of the installa- 
tions they have made is contained in an 
illustrated booklet available from the 
company 
Hydraulic Machinery 

The latest brochure, No. SOSA from 
Baldwin Industrial Controls, Dartford, 
Kent, gives brief details of the range of 
equipment produced by the company’s 
Fluid Power Division and includes all the 
main types of valves and cylinders for use 
with compressed air and oil 


Lincoln ‘‘Weldirectory”* 

Lincoln Electric Company Limited, 
Welwyn Garden City, Herts, have pro- 
duced a new edition of their Weldirectory 
of Lincoln arc welding equipment, elec- 
trodes and accessories 

Replacing the former bound 
the new Weldirectory has been compiled to 
give a complete survey of the range in a 
loose-leaf form. Copies may be 
obtained upon request from the publicity 
department at the above address. 


Industrial Plastics 

Catalin Limited, plastic products manu- 
facturers of Waltham Abbey, Essex, have 
issued a 16-page booklet “Catalin: catalyst 
to industry,” containing examples of the 
contributions they have made to industrial 
efficiency. The company of today serves a 
wide variety of industries, ranging through 
foundry, coalface, car factory and battery 
plant. 
Catalogues Received 

Aqua-Clear corrosion and scale in- 
hibitor field report. Kinnis and Brown 
Limited, Capel House, 54/62 New Broad 
Street, London EC2 

Progressive teeth hacksaw blades. 
Sanderson Brothers and Newbould Limited, 
Newhall Road, Sheffield. 


Company 


version, 


concise, 





Experience shows in Saunders Ball Plug Valve design 


EIGHTEEN years of development and production @ Quick quarter turn operation. Glandless spindle, 
experience are reflected in the many advantages (diaphragm sealed). 


of these first-in-the-field ball plug valves, 
@ Flexible seats (various grades) that tighten 


The Company's unrivalled knowledge of valve the seal as pressure rises. 

control in industry enables the exacting demands 

in this sphere to be fulfilled by specifications @ Nylon coated ball plugs for long service, high 
and performance appropriate to the process. pressure and low torque. 


Saunders Ball Plug Valves, Type M offer: @ One-piece, readily removed body with end 
@ Straight, full bore, equivalent to pipeline. connections to suit system and process. 


SAUNDERS 
M VALVES 
The MOST EXPERIENCED Ball Plug Valves 


-2 














i it ee 
SAUNDERS VALVE 2 a COMPANY LIMITED 
——— DIAPHRAGM VALVE DIVISION — 
CWMBRAN MONMOUTHSHIRE : WMBRAN 3081 
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Blaydon (Co. Durham). Churchill Gear 
Machines Limited. Proposed office block at 
Shibdon Road. The architect is J. M. 
Angus, 3 Gallowgate, Newcastle upon Tyne. 

Marshall Branson Limited, plant hirers. 
Plans have been prepared for the erection 
of welding and painting shops. The builders 
are Purdie Lumsden and Company, 25 
Oxford Street, Newcastle upon Tyne. 

Carlisle. The Michelin Tyre Company 
Limited are seeking a site for new premises 
on the Willow Holme Industrial Estate, 
Carlisle. 

Gateshead. Reed Millican and Company 
Limited, glass merchants etc., Team Valley 
Trading Estate. The architects for re- 
building part of the factory are Arthur and 
Kirkup, 13 Swinburne Street, Gateshead. 

Elders Walker and Company Limited, 
Sunderland Road, Gateshead, are con- 
sidering the erection of a factory at the 
Saltmeadows for the making of neon lights. 

Jarrow (Co. Durham). C. Lennig and 
Company Limited, chemical manufacturers, 
Jarrow. A large storage shed is proposed in 
Tyne Street 

Middlesbrough. Jordisen and Company 
Limited. Additions are proposed to printing 
works at Longlands Road. The architect 
is J. G. L. Poulson, 54 Albert Road, 
Middlesbrough 

Newcastle upon Tyne. R. A. Patterson 
and Company, motor dealers, Forth Street, 
are to erect showrooms, offices, workshops, 
etc., at Scotswood Road. The architects are 
Ryder and Yates, 87 Jesmond Road, 
Newcastle. 

The Newcastle Chronicle and Journal 
Limited, Westgate Road, propose printing 
works, etc., at Pudding Chare. The archi- 
tects are Cackett, Burns Dick and McKellan, 
2! Ellison Place, Newcastle 

Prudhoe (Northumberland). Samuel 
Talbot (Engineers) Limited, Team Valley 
Trading Estate, Gateshead, are to erect a 
16,000 sq ft factory at Low Prudhoe. The 
architects are Fennell and _ Baddiley, 
Bridge End Chambers, Chester-le-Street, 
Co. Durham. 

Sunderland. Megator Pumps and Com- 
pressors Limited, 43 Berkeley Square, 
London W1, propose factory on one acre 
site at Sunderland 

Ericsson Telephones Limited. Work is 
in hand on factory extensions of 44,000 
sq ft. The builders are R. Matthew and 
Company, Nile Street, Sunderland, and 
the architects, Neurick and Blackbell, 
58 John Street 

Basildon. Carson Bros. (Productions) 
Limited, Honeywood Road. The architects 
for extensions are E. R. Collister & 
Partners, 41 Buckingham Palace Road, 
London SWI. 

Biggleswade. Foster Instrument Com- 
pany Limited, Pixmore Avenue, Letch- 
worth. A new factory is to be erected at 
Astwick Road, Stotfo'd. 

Birmingham. Wood & Perkins Limited, 
42 Wright Street, are to erect a new works 
fronting New Summer Street, Aston. 

Blackpool. Thomas M. Nutbrown 
Limited, Walker Street, are to build a new 
factory at Preston New Road and Clifton 
Road industrial estate. 

A. P. V. Company Limited, Manor 
Royal, Crawley, are to build a new works 
at Preston New Road and Clifton Road 
industrial estate. 

Bolton. B. Y. C. Engineers Limited, 
Progress Works, Whittaker Street, Rad- 
cliffe, are to erect a factory on Manchester 
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Road industrial estate. 

Bradford. W. N. Sharpe Limited, Bingley 
Road, are to build a new factory at Thorn 
Lane. 

Chelmsford. Maywick Appliances 
Limited, High Street, Wickford, to build a 
new factory. 

Cheltenham. S. P. Broughton Limited, 
High Street, are to erect a new works at 
Larry Cummins Hall, Stoneville Street. 

Chester. Varnon Morris & Co. Limited, 
Mare Hey, Ewloe Green, Hawarden, are 
to erect a new factory at Sealand Trading 
Estate. 

Colwyn Bay. J. & P. Jacobs Limited, 
Mochdre. Extensions are to be made to 
the factory. 

Croydon. John Norman Limited, St. 
John’s Hill, London SWI1I. Plans have 
been passed for the erection of a new 
factory at Gloucester Road. 





New Factories 





E. Holbrooke & Son (Croydon) Limited, 
Lower Addiscombe Road, are to erect a 
new factory. 

Dagenham. Megam Units Limited, 
Hainault Estate. Factory extensions. 

Essex Mica Company, Fowler Road. 
Extensions are to be made to the factory. 

Derby. Bensham Limited are to erect a 
new factory at Holme Lane. 

Dundee. Wylie, Shanks & Partners, 
Clairemont Gardens, Glasgow,C3, are the 
architects for the new factory for Lintafoam 
Limited, Loudwater, High Wycombe. 

Eccles. Heavey & Co. Limited, Cawdor 
Street Works, Patricroft. A new factory is 
to be built at Fielding Street. 

Enfield. Automatic (Nazeing) Limited. 
A new factory is to be erected at Alexandra 
Road. 

C. A. Frost & Son are to build a new 
factory at Alexandra Road 

Hastings. Rastex Limited are to erect a 
new factory in Hurrell Road. 

Heywood. Heywood Precision Engineer- 
ing Company Limited, Rock Street, are to 
build a new works at Mount Street. 

High Wycombe. Hard Alloys Limited, 
Beech Road. Extensions are to be made to 
the factory. The architects are Brocklehurst 
Cooper & Williamson, Tudor House, 
High Street. 

Hull. Rose, Downs & Thompson Limited, 
Old Foundry to erect new works. 

Hungerford. Chiltern Electrical Products, 
Church Way. The factory is to be extended. 

Irvine. A. Cunningham Limited. Holm 
factory, Stewartson, Kilmarnock. A new 
factory is to be built on the industrial 
estate. 

Leamington Spa. D. H. B. Tool Limited, 
Everseal House, Queensway. A new factory 
is to be built at Queensway trading estate. 

London. Chiswick Products Limited, 
Burlington Lane. The architects for 
extensions to the factory are W. L. Twigg 
& M. W. Twigg, 30 Bouverie Street, 
London EC4. 

Luton. Ellis & Goldstein Limited, 40 
Guildford Street, are to build a new 
factory. 

Manchester. Middleton & Mellor Limited 
are to extend their factory at Holyoak 
Street, Newton Heath. 

James Barnes Limited. The Daisy Bank 
Works, Cheetwood Road, are to be 
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extended. 

Marple. Kay 
New factory. 

Petworth. Carter Bros. (Billinghurst) 
Limited, Billinghurst. Plans have been 
approved for the erection of a new factory 
at Wisborough Green. 

Plymouth. Johnson & Baxter Limited, 
Wedgewood Village, are to extend their 
factory. The architects are H. J. Hammick 
& Son, Kintebury House, St. Andrews 
Cross. 

Rochdale. John Holroyd & Co. Limited. 
The Holfos Rope Works, Rope Street, are 
to be extended. 

Runcorn. Imperial Chemical Industries 
Limited are to spend £1,500,000 on 
extensions. 

Stretford. British Arkady Company 
Limited, Skerton Road. Permission has 
been granted for works extensions. 

Surbiton. Graseby Instruments Limited, 
Hook Rise. Extensions to works. 

Mollart Engineering Company Limited, 
Hook Rise South. Factory to be extended. 

Watford. Litholite Insulation & St. 
Albans Mouldings Limited. Extensions are 
to be made to the factory at Sandown Road. 

C. M. G. Calver Limited, 76 Bushey 
High Street, are to build a new factory at 
Greycaines Industrial Estate. 

Wembley. Clearex Products Limited, 
Heather Park Drive are to make extensions 
to their factory. The architect is S. Abel, 
Three Oaks, Arkley Lane, Barnet. 

Cumbernauld. Telehoist Limited of 
Cheltenham are to establish a Scottish 
factory at the Blairlinn Industria! Estate. 

Dundee. Holo-Krome Limited _ will 
occupy a second factory at Dundee 
Industrial Estate, to be built by the Board 
of Trade. 

East Kilbride. Rheostatic Company 
Limited will occupy a 80,000 sq ft factory 
for the manufacture of thermostats and 
temperature control systems. They plan 
to expand to 200,000 sq ft within the next 
five years. 

Edinburgh. North British Distillery 
Company Limited are to build a £130,000 
bonded warehouse at Slateford Road, 
Edinburgh. Approval for plans has been 
given. 

Glasgow. Lithgows Limited have begun a 
£400,000 development at their East Yard 
which will be integrated with the Glen 
Yard of William Hamilton and Company 
Limited, a member of the Lithgow Group 

Methil Fife. The South of Scotland 
Electricity Board is to build a £5 million 
power station at Methil Docks. Ross- 
Smith and Jamieson, Edinburgh are 
architects and Kinnear and Gordon, 
Edinburgh the civil engineers. 

Port Glasgow. Ferguson Bros. (Port 
Glasgow) Limited are to build a £416,000 
dredger for the Clyde Navigation Trust. 

Port Glasgow. Aircraft Marine Products 
(Great Britain) Limited, manufacturers of 
solderless terminals have started production 
in a new 60,000 sq ft factory in Port 
Glasgow Industrial Estate. 

Portobello. A. W. Buchan & Co. Limited, 
Thistle Potteries are planning an extension 
to their premises to meet the growing 
demand for stoneware in the export 
markets. 

Durban, S. Africa. Turner & Newall 
Limited. New factory for their subsidiary, 
Turners Asbestos Products (Pty.) Limited 
to take over production of present factory 
at Driemanskap, Transvaal. 


Bros. Limited, Reddish. 

















CLASSIFIED ADVERTISEMENTS 











Machinery, Plant and Accessories 
For Sale 





UMPS forall purposes. R.L. Christiansen 
Limited Wordesley, Stourbridge 
Brierley Hill 78184/5. 





ALL AND ROLLER BEARINGS, 
ETC. WANTED. ALSO SURPLUS 





Classified advertisements are inserted 
at the rate of 3/- per line. 








GOODS— ESPECIALLY HAND TOOLS 


OF ALL DESCRIPTIONS. FOR SALE: 
METAL AMMO BOXES IN VARYING 
SIZES, IDEAL FOR STORAGE, DES- 
PATCH, ETC. R. PORDES, 138 NEW 
CAVENDISH STREET, LONDON, W.1. 
MUSeum 5250 


Patents For Sale or License 





HE proprietor of British Patent No. 

780224, entitled “Hinged Lid Oiler’, 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 
140 So. Dearborn Street, Chicago 3, 
Illinois, U.S.A. 











Please mention 


Mechanical World 
and Engineering Record 


when replying to Advertisements 











AULD’S PATENT 
REDUCING VALVES 


SURPLUS VALVES 


e 
COMBINED 
SURPLUS AND 
REDUCING VALVES 


AULD’S PATENT 
FULL BORE 
SAFETY VALVES 


e 
DESUPERHEATERS 
e 
STOP VALVES 
e 
STEAM TRAPS, ETC. 


VALVES FOR ALL PRESSURES AND TEMPERATURES 


DAVID AULD & SONS LTD - 


Telegrams: “Reducing” Glasgow 


WHITEVALE 
FOUNDRY 


Telephone No. Bridgeton 2124-5 


* GLASGOW, S.E. 





SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


4S Edwards itd 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 
Phone: EUSton 5000 Telex 24264 


and Lansdowne House 
41 Water St., Birmingham 3 
CENtral 7606-8 
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Linear Motion and Rotary 
Bearings, Ball Plug Gauges 
and Rotary Boring Bars. 


Comprehensive range of 
standard types and sizes. 
Special Bearings and 
Shafts designed to suit 
individual requirements. 


Catalogue 


on 
request. 


ROTOLIN BEARINGS LTD. 


KINGS NORTON, BIRMINGHAM, 30 
TELEPHONE. KINGS NORTON 452' TELEX 35530 
TELEGRAMS. “ROTOLIN” BIRMINGHAM 

EDGWARE ROAD . CRICKLEWOOD . N.W.2 


TELEPHONE GLADSTONE 2477 TELEX: 25570 


LONDON OFFICE 
GLADSTONE PARADE 





USE ANY GRADE OF SOLID FUEL 





WITH MAXIMUM EFFICIENCY 
by installing 


“TURBINE” 


PATENT 


FURNACES 


All enquiries to: 


THE TURBINE FURNAGE C® L'® 


238b Gray's Inn Road, London, W.C.1. 
Telephone: TERminus 4365 








Production 
manager 
takes a breather 


Life is easier when you ask FORDSMITH to 


handle your repetition machining. 


They are fully equipped to deal with all types 
of precision capstan, milling and drilling 
work and your drawings or enquiries will 


receive immediate attention. 


It’s a smart man who 


leaves i 


[ : 
. = 
\! repetition people 


H. FORDSMITH LIMITED 


Hadfield Street Works, Cornbrook, Manchester, 16 
Telephone: Trafford Park 1615-6 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 





WAVE SPECIALISED SINCE 1866 
1 MANUFACTURE OF 


SECHANICAL LEATHERS 


FOR EVERY NEED 
AND APPLICATION 


We shall be happy to advise you on any 
leather problem 


THOS. A. ASHTON LTD. 


SPEEDWELL WORKS ‘ SHEFFIELD 


Phone: well Works Sheffield 24355 
ead Office Sheffield 25211 





" High Speed Steel 


SS \ \ 
S S SS SS 
SY SS 
\ 
IGG SN y, 
IM «K 7 3 
» J " 


STANDARD & SPECIAL 
4, Uj 
SIZES AND STYLES , y 


MAKERS SINCE 1908 


~ J. H. LINES LTD. 
STONE ROAD, STAFFORD 
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Enyincers’ Spanners 
WRITE FOR OF ALL TYPES 


CATALOGUE 














Angular Works. 
Beeston” Nottingham. 
Over 60 Years’ experience at your disposal. 


““NUX"’ patent fasteners 
2 | Be x immediately overcome the 
difficult problem of attaching 
components to sheet metal. 
SYSTEM OF Locking of the fastener in the 
sheet metal is absolutely 
SCREWED solid and rigid. 
METAL FASTENERS ““NUX" fasteners are available 
in four standard types and a 
range of sizes to meet all d 
requirements. 0 you 
They are easy to fix in sheet 
metal, ferrous or non-ferrous, see A] 
up to 10 gauge (0.125”) « 
available with threaded or Pneumatic tools are an obvious application for 
plain bore. Lanarkshire High Tensile bolts. But there are many more 
subtle situations where this bolt's extra strength is 
employed to advantage. Machine tools, bridges, motor cars, 
cranes....wherever stresses and strains are to be 
withstood — Lanarkshire H.T. bolts and setscrews withstand. 
If your product needs extra strength at vital points — 
why not contact Lanarkshire? From 45—75 tons 
TALBOT TOOL in R, T and V grades, Lanarkshire offer good delivery 


in B.S.1083 (Whitworth and B.S.F.) and 
COMPANY LIMITED ~ B.S.1768 (fine and coarse) threads. 


GRIP WORKS, ROEDALE ROAD, 
BRIGHTON SUSSEX BOLT BUYERS acclaim the MONTHLY STOCK LIST, giving thread, size, 
F ; ' material and quantity of bolts in stock, Ask to be mailed a copy —free. 


LANARKSHIRE 


Phone: BRIGHTON 56833 
9 £3 L 2 a 


B (CULAR HOLE DRIING sca 














Ask for brochure— 


HAMILTON, LANARKSHIRE, SCOTLAND 
Tel: Hamilton 1241-5 
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SAFETY DEAD LOCKING 
BELT SHIFTERS 


CAPSTAN 


AUTOMATIC 


awe —_ AND SPECIAL 
oe | TURNED WORK 
LIDE 5 geet 


There is adjustment at o. ALSO 


every point, the only 
tool required being a Ti F 0 RG i ce | G Ss 


spanner. 


DESPATCH y 
FROM APPLY FOR CATALOGUE _~” 
STOCK AND PRICE LIST . . AND 


PRESSINGS 
HENRY LINDSAY LIMITED 


ae NTSC Oa 
MANSFIELD ROAD, BRADFORD 8, YORKS 


Telephone: Bradford 41251 (5 lines) & SON LTD . 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) POST tt) 67-73 CONSTITUTION HILL BIRMINGHAM 19 




















COMPANION ACCESSORY TO 
THE WORLD’S FINEST CLIP 











L.ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL: 51182/3 
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MR PRESSURES UP TO 900 P.S.1. 
HM TEMPERATURES UP TO 900F 
MANUFACTURED BY NEWMAN HENDER &@ CO. LTD. 


Ca», STOP VALVES 


THE WEE-REG VALVE IS A COMBINATION 
OF A STOP VALVE AND A REGULATING 
INSTRUMENT. 


IT IS EQUIPPED WITH A UNIQUE FORM 
OF DISK AND SEAT WHICH ENSURES A 
PROPORTIONAL FLOW THROUGHOUT 
THE ENTIRE LIFT OF THE VALVE. 


VEE-REG Valves incorporate a protected 
shut-off seating which ensures complete 
elimination of wire-drawing. 


FLEGT ST. - ERICESTER 


TELEPHONE: LEICESTER 23232 (10 lines) GRAMS. “BOSS” LEICESTER 











“ETTCO” 


(BRITISH 
MADE) 


TAPPING 
ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper 
drive 
Made in three sizes 


for &”, 4” and §° Whitworth 
threads 


Automatic reverse 
Friction clutch drive 


Ball bearing main spindles 
capable of high speeds 


Tap breakage practically 
eliminated 


DELIVERY EX STOCK BALL, ROLLER, TAPER 


FREDK. POLLARD & CO. LTD. ee ae 


Telephone :- Telegrams :- SOLE CONCESSIONAIRES AND STOCKISTS FOR UNITED KINGDOM 
LEICESTER CORONA WORKS, LEICESTER, ENGLAND CORONA 

£7534 (4 lines) LEICESTER FLEXICON LTD 

LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET Head Office: 72 Vicar Lane, BRADFORD Tel: 26182, Telex: 51243 


BUCKINGHAM PALACE ROAD, S.W.1. Telephone:- SLOANE 8880 Also at: 70 Foleshill Road, Coventry Tel: 27108 
61 St. Benedicts Street, Norwich Tel: 21795, and 


24 Leytonstone Road, Stratford, London E 15. Tel: Maryland 4491 











When replying to advertisements please mention MECHANICAL WORLD, February, 1962 39 











ZINC & ALUMINIUM 
ALLOYS TO B.S. Spec., 


PRESSURE 
DIECASTING 


JOHN IRELAND 


(WOLVERHAMPTON) LIMITED 


BILSTON STREET 


a WOLVERHAMPTON 
é TELEPHONE 22134 
>» 

& 


1567 


BRIT, 
«0 'Sx, 








THRAPSTON V-ROPE 
DRIVES 


> FLEXIBLE 
> EFFICIENT 
> RELIABLE 

> ECONOMICAL 
> SILENT 

> CLEAN 


With maximum horsepower 
and long life. 


SMITH & GRACE LTD 


THRAP TERING 


ALSO AT LONDON, MANCHESTER AND GLASGOW 

















EX-M.0.S. PRECISION TOOLS 


ANY ITEM ON 
14 DAYS APPROVAL 








uel ae Serpe 
TOOLROOM My“ **' = °° % 
CLINOMETERS a 
(Micrometer Bubble Type) eoX 3 5/ - 


An Engineer's Clinometer of great precision. Main scale is divided 
0-20° in 1° divisions and angles to within 4 minute can be read speedily 
on the micrometer thimble. For their original military purpose a clip 
was fitted to the base but this clip can be easily removed in the Machine 
Shop. Nett weight 22 ozs. Length of base 33 in. 


~—atkteteee 


TIME & MOTION STUDY STOP WATCHES 


Cost approximately £7. Offered in perfect condition 55/- 
Decimal dials can be fitted to most of our Stop Watches at 15/- extra. 


OPTICAL TEST SET for the research laboratory 


containing 30 carefully graded lenses of Crown glass. 
Focal leneths from 4in. to 120 in. Dia. 47 mm. All in the 42/ 
new Vu-File transparent pack. ig 


OPTICAL TEST SET with 30 assorted lenses, prisms 

polaroids. £2 
CHRONOMETERS 

We are disposing of our collection of chrono- 


meters, recognised as being one of the finest in 
the world. Full details on request 


CHARLES FRANK LTD. 


67/75 SALTMARKET, GLASGOW, C.1. 
Phone: BELL 2106/7 Grams: BINOCAM Glasgow 
Established 1907 
Britain’s greotest stocks of new, used ond Ex-Government Opticol 
and Scientific Equipment. Send for illustrated catalogue 














HEMI-SPHERICAL 
WASHERS 


in malleable iron 


FROM STOCK 


1579 ; $” to 14” rod (4” to 1” pipe) 


HENRY LINDSAY LTD. 
P.O. Box No. 97 
Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. $1147) 


Makers of the Lindapter Bolt Adapter 


























GREY & RUSHTON LTD 
of COVENTRY for VERNIERS 


Sad 


ae’ 
ee eeeree 
th af int ib 


SINE TABLES, LATHE MANDRELS, 


cua | 
|) ( | Also: VEE BLOCKS, SINE BARS, 
x 
q #¥ ENGINEERS PARALLELS, ETC. 


GREY & RUSHTON (P.T.) LTD. 


93, Far Gosford Street, Coventry. Telephone: 26032 
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GEAR .... 


MOSS GEAR CO. LTD. CROWN WORKS, TYBURN, BIRMINGHAM 24. 
Telegrams: ‘Mosgear, Birmingham’ 


Telephone: Erdington 1661-6 


WORM GEAR UNITS 
Supplied to meet the exacting 
demands of modern industry. 
One of the features of our 
standard type worm gear unit, 
illustrated, is the cooling 

fins cast integral on the 
underside of the case. 

Please send us your enquiries. 





A PACKAGED INDUSTRIAL SCREENING UNIT 


for continuously removing solids from water. 
No civil works necessary 





*% FULLY AUTOMATIC % SELF CONTAINED 
*& TRANSPORTABLE *& SEVERAL SIZES %*% SUITABLE FOR 
MOST INDUSTRIAL AND PUBLIC SERVICE APPLICATIONS 


TECHNICAL ADVISORY SERVICE AVAILABLE 


Write for details—now: Patent applied for 


EM ieee! & CO LID 


BRACKE 





SPACE-AGE GEAR SPECIALISTS 


Sones gears make any job run smoothly and they are 
precision made for lasting use. Write or telephone 
quoting your requirements—we'll do you 

a good job quickly. 
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§ ALARMS 
se FOR POWER PLANT 


Particulars sent on request 


C. L. STOKOE PATENTS. REGD. TRADE MARK “MONITOR” 


Pressure Temperature 


‘SMONITOR’? PATENT SAFETY DEVICES LTD. 
‘MONITOR’? WORKS, KINGS ROAD, WALLSEND-ON-TYNE 














TAPER WASHERS 


from stock 
In 20 sizes 
from ; in. to 2; in. 
778 in 3°, 5°, 64°, 8° and 94° slopes 


HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 


Telephone: Bradford 41251 (5 lines) 
Telegrams and Cabies: Lindsay Bradford Telex (Telex No. 51147) 


Makers of the Lindapter Bolt Adapter 




















In $” to $” thick M.S. plate 


PRESSURE VESSELS 
CYCLONES 
BUNKERS 





BEDPLATES 

AIR RECEIVERS 
STEEL CHIMNEYS 
ANGLE RINGS 


THAMES ROAD, BARKING, ESSEX 
Telephone: RiPpleway 3011-2 














=] aitej ep 


“AJAX” 
AIR GRINDERS 


proved the BEST for mounted 
points and carbide burs. 


Manufactured by 


BRIGGS BROS (ENGINEERS) LTD 


206, EOWARD ROAD. BIRMINGHAM 12, 
ENGLAND 


Telephone: CALthorpe 2995 


Literature on request 


AJAX JUNIOR 90,000/100,000 r.p.m. 
AJAX MARK III 50,000 r.p.m. 
BRIGGS MARK I! 25,000 r.p.m. 
BRIGGS MARK IV 22,000 r.p.m. 
BRIGGS MARK V 13,000 r.p.m. 


d and e 
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pe D. TRADE MARK ' S I 2 1O 


Due to its unique system of linkage, this clamp has two PATENT No. 
outstanding features. Firstly, the spindle travels in a vertical 778865 


direction substantially throughout its travel so that it is ae 
possible to clamp into or through locating holes. Secondly it 
can be operated in a very confined space and providing 


S peetog Vertical Lift Clamp . + 





there is 4° available behind the component being 
clamped, or a total space of 53, for instance between 
pillars then this clamp can be operated satisfactorily. 


, Fully Open Position 


Shows Space Economy. 
This Clamp Can Be Used 
in a Confined Space of 52’ 


Speed Fools I Mfeud Literature 


on Request 
VEREKER HOUSE, GRESSE ST. LONDON W1. Museum 1039/1099 


























SPRINGS, PRESSINGS, 


WIREWORK AND 
SPRING WASHERS 


SERVICE ; FOR ELECTRICAL AND 





MECHANICAL NEEDS 





Sold by Tool Dealers CHURCHFIELDS 
and Ironmongers SPRING CO: ‘LTD 


BANK STREE HALL END, WEST BROMWIC 
5 ? B pbx 
Sole Makers eee 26058 ps 


|, PARKINSON & SON (SHIPLEY) LTD. samo mes, enwonoyen aces 


SHIPLEY, YORKS. 
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FOR SPEED 
AND ACCURATE 


pdr ag is Regd 


der METAL 
Trade Mark 


INDISPENSABLE For REPAIR 
AND PRODUCTION WORK 
Extensively used by the principal 
Automobile & Electrical Manufacturers, 
Engineers, Ship & Carriage Builders, Etc. 





No. 3 


x }” 
xi’ 


SPECIFICATION No, 1 No. 2 





Flat iron (cold) up to x “20 8s a Te 
14° =x a" | 24" x #2" 
” x4 2 


Rd. or Sq. Iron (cold) ,, 9/16" 





WEIGHT approx. 60 ibs 130 Ibs. 





Price, complete £30.9.0 


Ex London Works 




















Catalogue M.W 


MIRACLE MILLS Ltd. 


90, LOTS ROAD, LONDON, S.W.10 
Telephone: Flaxman 1456 (5 lines). 











New Design- 


SCREWING MACHINE 


Motorised 
No. 2 SIZE 








For SCREWING of ACCURATE 
THREADS. Bolts: Whit., B.S.F., 
S.A.E., U.S.A.—}’ to 14” inclusive. 
Tubes: GAS & STEAM—}" to 2” inc. 
Elect.: CONDUIT 4” to 24” 


JAMES N. DURIE & CO. LTD. 
CRAVEN ROAD, LEEDS 6 
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General Machine Castings made to customers’ Patterns. 


Send your enquiries to :— 


S 
me nee 
wo wort 
@nck® S 
ain weet 
ra) we gc? 
new 
ox cen 
SN 





COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 
Low Prices for Pianing, Boring, Turning, Screwcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. 


Telephone: Halifax 5217/8. Telegrams: ‘‘Gears"’ 





GEOLITE 


non-metallic gears and pinions offer you 

the following advantages :— 

Silence. 

Shock absorption. 

Strength. 

Resistance to acids | 
and heat. | 

sas | 

Resilience. 

Water and vermin | 
proof. | Economy in cost. 


loads. 


tooth. 
Longer life 


| Weight reduction. 
Reduced face width. 


| 334 per cent higher 


| Uniform strength of 


Write for porticulars of our GEOLITE Gears and Blanks 


MacECHERN & 


High Street, Chislehurst, Kent - 


COMPANY 


LIMITED 
-  (iMPerial 1103) 








METALLINE 
IRON CEMENTS 


These Cements are imperish- 
able, and adhere permanently 
to the metal. The repaired 
part can be filed, buffed or 
drilled same as the casting 
Send for FREE Trial Sample 
SOLE MANUFACTURERS: 
The METALLINE CEMENT Co. 


10 Margaret Street, Glasgow C.1 














BOOKLETS 
ON REQUEST 


PATENTS 
TRADE MARKS 














omy ay AGENCY LTD. 
ech. B. . Paten 








Grams: Geologic, London *Phone: City 6161 








Sets the Hardest and 
Smoothest 


The most reliable for iron- 


s and Engi . 





F. THOMPSON LEGGE & CO. 
43 Duke Street, Liverpool 





Milas \ten | 
HOTTOJET 


4 for cleaning 

| plant by a 
powerful jet 
of very hot 
water 


GREEN & BOULDING Ltd. 
162a Dalston Lane, London, E.8 











Please Mention 


Meehanieal World 
AND ENGINEERING RECORD 


when replying to Advertisements 
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TOWER 
CRANES 


Ui) ite To: 


WHITE 


EST. 1869 


ALSO SLEEPERS AND 
EVERYTHING FOR SIDINGS 
CONSTRUCTION & MAINTENANCE 


R. WHITE & SONS (Engineers) Ltd. 


P.O. BOX 2, WIDNES, LANCS. 
Grams: “Rails, Widnes” Tel: Widnes 2425 (2 lines) 


ic 
For a q A range of popular sizes to suit 


any T slot or clamping height. 
No loose parts to lose. 
Each size adjustable for height. 
Any quantity Ex stock. 


rocxweLtt HELICAL CLAMPS 


BRITISH PATENT 


Write or phone Dept. K/C. for leoflet giving 
$s, sizes and full technical details 


prices, 
Wel es 4 2) WELSH HARP, EDGWARE ROAD, 
Tice! LONDON, N.W.2. Tel: GLA 0033 
Also at: Birmin gham-Telephone Springfield 1134/5 
Stock port-Telephone Stockport 524! . G 
sc7 


lasgow-Telephone Merrylee 2822 





ALY F. W. POTTER & SOAR Ltd. 


AQ PHIPP STREET 


CATA sont 





. INTERNAL 
& EXTERNAL 
GRINDING 


SPINDLES 
for high-speed operation 


mee SPIRO Detachable quill, solid quill, 
and sleeve-type spindles 
embody high-precision pre- 
a loaded ball bearings: 
> Ye Radial and end clearances are 
eliminated 
Built for heavy duty . . . retain 
their accuracy longer 
Spiro spindles are available to suit 
all makes of grinding machines 
Special spindles to your own 
specification 








Write or ‘phone for descriptive literature 


BALL BEARING CO. LTD. 
Spiro Works, Kettering, Northants 
ss, Telephone: Kettering 2122 
2 MTelegrams: Spiro Kettering 
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HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yerkshire 
OFFER 


sisck or Brite BOLTS & NUTS __ soeciatFinisn your interests 
The P.M.G. SLIDE LOCK GUARD gives 


MANY ITEMS IN GREAT VARIETY FROM STOCK certain safety to the operator. The ram 
is instantly stopped if the hand is in 


p : danger. 

Large and small rompt attention Can be fered to all hand end foot presses. 
Please cali, write or telephone al 

orders equally given to detailed itlustrated literature No 17 

welcome needs 


350 
Mak the Lindapter Bolt Adapt PRICE MACHINE GUARDS LTD. 
* ne ee poe (5 lines) oP ad a ile Powke Lane, Old Hill, Scaffs. 


Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) Telephene: Crad Heath 66423 
Telegrams: “Pri Cradley Heath 

















“FORTUNA” HACK SAWING MACHINES 


(Regd. Trade Mark) ° 
Please mention 


Please send for full 


details of our latest Mechanical World 


range of machines, 


with capacities 
Gin. x 6 in. and 


10 in. x 12in, Engineering Kecord 


Manufacturers: 

THE NEW FORTUNA 

MACHINE CO. LTD. Sais sine 
Fortuna Works, Southmead, “EXTRA” MED. DUTY 
Westbury-on-Trym, Bristol. 8 in. x 8 in. CAPACITY 


when replying to Advertisements 























‘ToeAe wiglons et for yeans |} 


An exclusive manufacturing process by Flexicon makes these nylon-cored 


vee ropes the toughest, longest-wearing belt drives available in Britain to-day! 


The multi-strand nylon-core—with all the advantages of high 
flexabrasion resistance and maximum stretch recovery—is successfully 
bonded to ‘Neoprene’ oil and heat-resisting rubber. This process allies 
exceptional strength with extreme flexibility, and gives 

a 40% power increase for only 10°, more cost! 


Current uses include all types of engineering and electric motor drives, 
textile machinery, agricultural equipment, washing machines, floor polishers, 
and any belt drive with little or no adjustment. Write to-day for 

literature and prices 


PAT NO oO 
FLEXICON see reoins Beton 


OTHERS 


PREMIUM 


lexicon NYLON CORED 


VEE-BELT DRIVES 


Flexicon Limited, 72 Vicar Lane, Bradford, 1. 

Tel.: 23941. Telex: 51243. 'Grams: Flexicon Bradford Telex. 

Also at 70 Foleshilli Road, Coventry. Tel.: 27108, 61 St. Benedict's 
Street, Norwich, Tel.: 21795 and 24 Leytonstone Road, Stratford, 
London E. 15. Tel: Maryland 4491. 
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NOW AVAILABLE 


PARK your CYCLES 
THE ELECTRICAL YEAR 
BOOK for 1962 Te ODONI w~ 


“ “hy 9 
For many years electrical practice employed a mixture of C.G.S. and with ODONI patent ALL-SI EEI. 


M.K.S. units and the section on units in the Electricc!l Year Book treated 
them in parallel fashion. Now, with the general adoption of the Rationalized 
M.K.S. System the opportunity has been taken of presenting the M.K.S. 
units with, in addition, a much more extended table comparing the two 


systems. Practical units have also been introduced into the relevant tables 


ah: Types to suit all possible requirements. Single 


359 pages ILLUSTRATED 5/- NET (by post 5/6) or a. Bingen Beer aaa use. 


BRIEF OUTLINE OF CONTENTS © Our Type 7A 
Narrow Frame 
General information—Electrical Units, Laws, etc. Sin gle Sided 
Resistance of B.S.!. Standard Sizes of Annealed Copper Wires Semi-vertical 
Properties of Electrical Insulating Materials stand, particu- 
Magnetism and Magnetic Materials r ; larly appreciated 


Alternating Current Systems in congested 
Superimposed Contro 8 
Electrical Calculations k works. 

Condenser Calculations Write for full 
Mechanical and Electrical Unit Equivalents details to: — 
Power Consumption of Electrical Appliances 

Symbols and Abbreviations ’ Sole Manufac- 
Space Heating turers and 


Thermal-storage Heaters : Patentees 
Water Heating Systems 


Electronic Devicen ALFRED A. ODONI & CO. LTD. 


Thermistors 





Rotating Amplifiers 


Magnecic Amplifiers Salisbury House : London Wall 
Electric Motors LONDON E.C.2 
Dynamo and Motor Defects Tel: National 8525/6 (Works: London N.W.) 


Insulation and Overload Capacity of Machines 





Care of Electric Motors 
Transformers and Converting Plant 
Electric Braking 








Safety Precautions with Portable Electric Tools 


eee The last word in Drawing Oe Efficiency 


Control Gear 

Care of Control Gear 

interference Suppressic 

Clutches and Couplings 

Switchgear and Switchboards 

Automatic Protection 

Electric Lifts 

Rectifiers 

Fused Junction Rectifiers 

Electric Lighting 

Fiuorescent Lamps 
Regulations for the Electrical Equipment of Buildings 


Electric Wiring . . . , DRAFTING MACHINES 


Meters and Measuring Instruments 
Electrical Measurements and Testing & DRAWING TABLES 
Localization of Cable Faults . 

Testing Sets : , ; 
insulation Tests ; Isis Drafting Machines are 


Impedance Tests 
Sereh- Leakage Te ps now fitted with improved 


Radio-Frequency Heating . A Protractor Heads. The 


TABLES: special features are fully 
B.S. Whitworth Black Bolts and Nuts ; . ° F : 
B.A. Screw Threads ar ae explained in our ISIS folder 


Relative Weights of Patterns and Castings . ; ‘ . which will be gladly sent on 
B.S. Fine Screw Threads ° ‘ . : 
Gauges request. The ISIS Drawing 


Com nd Conversion Factors : 
Convansion Tebten Tables are in complete 


Metric Equivalents of British Imperial Weights and Measures balance at any height or 
Decimal Equivalents 

Circle-Spacing Table . . 
Areas and Circumferences of Circles, Squares, Cubes and Roots. - 
Powers and Roots of Useful Factors — We are distributors o slide rules of precision 
Logarithms , , ; f ARISTO fp 
Trigonometrical Ratios 
Vector Algebra 


Price Equivalents ‘ ; : DRAWING INSTRUMENTS 
Decimal Equivalents of £1 5 , OF QUALITY 


Metric and British Conversion Tables 


; : iiustration shows ISIS drawing table 
inclination of the board. fitted with ISIS drafting machine 


Export Credits Guarantee Department 
Calendar for 1962 





Grams 
Copies may be ordered through any Bookseller or direct “ISIS” COVENTRY 
from the Publishers, EMMOTT & CO. LTD., 31 King Street pean imE OFFICE SUPPLIES & LOU ' Tel: aie 
West, Manchester 3; and 158 Temple Chambers, Temple Coventry 2694 
Avenue, London EC4, 36 & 41 QUEENS ROAD, COVENTRY 
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...costs less witha 
Myford CYLINDRICAL GRINDER 


The cost is low... 

it can be used for 
plain, internal, taper, 
conical, face grinding 
etc....is regularly 
used for surface 
finishing down to one 
micro-inch...hasa 
repetitive accuracy 
of O°'00005 inch. 


SOME MAIN FEATURES 


Two speed table traverse handwheel... swivelling 


work table for taper grinding ... precise setting to 


infeed stop...automatic wheel spindie tubrication... 
multi-speed workhead. 


OPTIONAL EQUIPMENT 


Swivelling workhead ... internal grinding attachment... 
wheeldressingattachments for angularand radius forms 


- centre pointing attachment... chucks, collets etc. 


it's the lowest priced “honestly built” 
grinder available 


Please write for further information to: 


(1) @ BEESTON NOTTINGHAM 
TELEPHONE NOTTINGHAM 254222 
LIMITED 
PS928 





MECHANICAL WORLD 


MONOGRAPHS 


Title Net price By post 


Chart Aids to Management 2/6 2/8 
The Calculation of Convective Heat Flow 2/2 
Checking Spur Gear Teeth 
Gas Charts for Steam Boilers 
Brazing 
The Principles and Practice of Heat Ttreatment 
Fire Engineering Hydraulics 
Industrial Electrical Instruments 
14 The Drying of Small Articles 
18 A Cost Finding Chart for Industry 
20 The Reynolds Number 


23 Installation and Care of Electrical Power Plant 


EMMOTT & CO. LTD. 


31 King Street West, Manchester 3 
Lendon: 158 Temple Chambers, Temple Avenue, E.C.4. M.1. 


























MECHANICAL WORLD 


MONOGRAPHS 


Title Net price By post 

Engineering Radiography 2/6 2/8 
Time Study in the Light Industry 26 2 
Costing in the Engineering Industry 2/6 

Factory Management 3/6 

Plastics in Industry ... 2/6 

Cubicles and Control Desks 2/6 

Infra Red Heating 2/6 
Engineering Statistics 2/0 

Unit Heaters 1/6 

The Measurement of Fluid Pressure 2/0 

A Practical Application of Standard Costs 2/6 
Lecomotive Wheel Balancing 2/0 

Speed Control of Electric Motors 2/6 2/8 
Heat Convection from Finned Tubes 2/6 2/8 
Asbestos: Its Preparation and Application 2/6 2/8 


EMMOTT & CO. LTD. 


31 King Street West, Manchester 3 
Lendon: 158 Temple Chambers, Temple Avenue, 
Leadon, E.C.4. 
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GOES GEAR PUMPING! 


@ HANDLES NON-ABRASIVE FLUIDS 

@ POSITIVE ACTING 

@ SUCTION LIFT 25 FEET 

@ CAPACITY RANGE 55 gp. TO 5000 gph 
@ PRESSURES UP TO 650 Ibs. ps. 


@ MOUNTING TO ANY SPECIAL 
REQUIREMENTS 


Monufactured and Marketed 
by 
MONO PUMPS LIMITED 
Mono House, Sekforde St. 
London, E.C.! 
Tel: Clerkenwell 8911 





meP tg 
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NUCLEAR, CHEMICAL, MARINE, GAS, OIL, 
WATER, STEAM, ELECTRIC, TRANSPORT, 
BUILDING & GENERAL ENGINEERING 
INDUSTRIES 


HIGH QUALITY, 
HEXAGON HEAD BOLTS, | 
NUTS, SETS, STUDS & | 
SPECIAL PARTS in bright, 
high tensile heat treated 

carbon and alloy steels. 

Sizes from 3” to 3” dia. 


“CREEP” RESISTING 
STUD BOLTS with suit- 
able nuts. Specialized 
products that give maxi- 
mum resistance to 
embrittlement and retain 
a good tensile strength 
when exposed to con- 
ditions of high tempera- 
ture and pressure. Sizes 
from 4” to 3” dia. 


All the above 
J supplied with 
Whitworth B.S.F. or 
Unified threads to the 
relevant British Stan- 
dard Specifications. 
Larger sizes supplied 
to specific require- 
ments. 


tuo Bong 


Bright drawn, heat 
treated, carbon and alloy 
steel bars in Hexagons, 
Squares and Rounds, in 
all sizes up to 34” dia. 
Special qualities and/or 
special sizes can be 
Price List on request. supplied. 


WMAARTIN WINN LTD. 
DARLASTON, 
SOUTH STAFFS. 

Telephone: JAMES BRIDGE 2072 (5 lines). 

Telegrams: MARWIN DARLASTON 
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V ale & Towne 
(Plant Handling) Ltd. 
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TEAR OUT PAGE ALONG THIS DOTTED L'NE. 


Meechanieal World 
AND ENGINEERING RECORD 





BOOK PLEASE SUPPLY 


ORDER copies: “Spring Design’”"—A Practical Treatment. By post 41/3d. or $6.25. 
copies: MECHANICAL WORLD YEAR BOOK 1962 Edition. By post 6/9d. 


copies: ELECTRICAL YEAR BOOK 1962 Edition. By post 5/6d. 


(Invoice will be sent) 


Envelopes posted outside the United 
Kingdom require a postage stamp. (Block letters please) 





READERS’ Meehanieal World rn 


FURTHER AND ENGINEERING RECORD ENQUIRY 


INFORMATION Further information is requested on the following items which appeared in issue 


SERVICE 


Product Reviews TITLE OF EDITORIAL ITEM OR ADVERTISER'S NAME 
Machine Tool Record 
In Brief 

Trade Literature 
Catalogues Received 
Advertisements 























For full information con- 
cerning any of the products 
mentioned in the editorial 
or advertisement pages of 
thisissue of MECHANICAL 
WORLD, please complete 
and post the attached 
postage-paid envelope. 
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Envelopes posted outside the United 
Kingdom require a postage stamp. (Block letters please) 


SUBSCRIPTION Mechanical World SUBSCRIPTION 


ORDER AND ENGINEERING RECORD ORDER 


This postage-paid envelope is 
included for the convenience 








of new subscribers. 


SUBSCRIPTION RATES 
(Home and Overseas) 
3 years ...€3 Os. Od. post free 
2 years ...€2 10s. Od. post free 
Tyear ...£1 10s. Od. post free (Invoice will be sent) 
6 months 15s. Od. post free 


(Block letters please) 
Envelopes posted outside the United 


Kingdom require a postage stamp. 
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“.. but STER 
NY 


. and I've been saying so for years and 
that's why I go to CASHMORES. As 
Accredited Sheet Stockholders of the Steel 
Company of Wales Limited, they have all the 
production resources of this great mill behind 


them. 


Cashmores hold comprehensive stocks of 
cold reduced and hot rolled sheets and with 
their up-to-date shearing facilities and twee 
modern cut-up lines for coils, I can get all th 
sizes I want—and quickly. I’ve no need to 
finance large stocks of my own or use up j 
valuable production space to store it¢ 
With their speedy delivery “a 
fleet you can say Cashmore’s 

stocks are my stocks—that’s 


why it’s cheaper all round! 


I suggest you write in for 


their stock list.” 


JOHN CAS HMORE LiMiwtTteoD 


Accredited Sheet Stockholders of the Steel Company of Wales Limited 


GREAT BRIDGE - TIPTON - STAFFS NEWPORT - MONMOUTHSHIRE 
Telephone: TIPton 2181/7. Telephone : 66941/6. 


London Office: Artillery Mansions, 75 Victoria Street, London $.W.1 Telephone: ABBey 4556/7/8 





Drayton 
Service 


The unrivalled reliability of 

Drayton products has given them a record 
of service that has become a tradition. 
Associated with it are pre-sales consultation 
and planning as well as the supply 

and commissioning of apparatus. Choose 
wisely, choose Drayton and get unmatched 


service before and after installation. 


DRAYTON DIAPHRAGM-OPERATED VALVES 


These valves, available in a very large range, 
are made in a variety of materials, 

enabling them to be employed in almost any 
application. They are available for proportional 
or non-characterised duty and can be supplied 


with or without built-in valve positioner. 


Drayton manufactures § include 





VT Self-operating Temperature & Pressure Boiler Level & Draught Drayton Armstrong & 
Controtiers indicating Controllers Float Switches Gauges Drico Steam Traps 


For descriptive literature write to Dept. M.W. Ors 


ORAYTON CONTROLS LIMITED, BRIDGE WORKS, WEST DRAYTON, MIDDLESEX West Drayton 40/2 
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